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TAKE $ : 


ALL CARS BACKED BY: The 
Hertz Limited Power Train Warranty 
at no additional cost, good for 12 
months/12,000 miles (whichever 
comes first). Ask for full details. 


PLUS: The Hertz 
Service/Maintenance 
Record. Our history of 
all maintenance and 
repairs. 
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Barrier-breaking scopes 


The Multiple Mirror Telescope is—not 
“may be"'—the first of the next-generation 
type ("World's Mightiest Telescopes,” PS, 
Oct. '81]. That was the intention from the 
inception of its planning in 1969 through 
the development of its concepts and its 
design and construction over the follow- 
ing decade. The planners of new and larg- 
er telescopes have a challenging opportu- 
nity ahead of them, but the fact that the 
MMT successfully pioneered bold new 
concepts for Earth-bound astronomical 
telescopes should not be understated. 
Thomas E. Hoffman 
Former MMT Project Engineer 
Cambridge, Mass. 


Beyond the Space Telescope, there will be 
an even more powerful breed of scope— 
ones that are built in space to take advan- 
tage of zero gravity. Without any need for 
heavy supporting structures or mirrors 
that must resist gravitational bending, 
there is no real limit to how big they can 
get. We might one day have a telescope 
with a main mirror that will measure half a 
mile in diameter. 

Ted Apelt, Miami, Fla. 


Bum rap? 


Your article on bicycle trailers [PS, Oct. 
'81] seriously misrepresented our prod- 
uct, the Cannondale Bugger Ill, in several 
ways. Most important is the function of 
the hitch, which is actually a torsion mem- 
ber. It is intentionally stiff, designed to 
keep the trailer's wheels on the ground 
when cornering or hitting a bump. As the 
cyclist leans into a corner, the hitch pre- 
loads the lift-prone inside wheel. When 
crossing a bump with one or both wheels, 
the hitch absorbs some of the upward 
force and returns the trailer to the ground 
to prevent continued bouncing or even 
flipping over. 

Our 80-pound weight limit is intention- 
ally conservative-not for any reason 
inherent in the trailer but to permit a safe 
braking distance for the bicycle. Finally, 
our trailer is designed primarily as a child 
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carrier, so it shouldn't be confused with 
products meant for cargo. 

David Campbell 

Manager, Research and Development 

Cannondale Corp., Stamford, Conn. 


Audit the auditors 


An infrared-scanning service that is affili- 
ated with an insulation company may not 
give homeowners an objective report 
(“All-Out Energy Audits," PS, Nov. '81]. It 
is possible to adjust any infrared scanner 
to suit one's purpose, so such a commer- 
cial affiliation is not in the best interest of 
the consumer. By the way, the prices 
quoted in the article for this service were a 
bit high. Our company in Connecticut and 
another in Massachusetts offer infrared 
panning to homeowners for as little as 
70. 

David N. Glassman, President 
Thermal-Eye Co., Inc. 

West Hartford, Conn. 


A matter of latitude 


| was amused to find that your article 
“From the Far North: Lessons on How to 
Slash Fuel Bills" [PS Oct. '81] referred to 
Saskatchewan. Around here we think of 
Saskatchewan as being "down south” 
and Grise Fiord (960 miles from the North 
Pole) as the "Far North." Keep up the 
humor. 
Rick Hudson 
Yellowknife, Northwest Territories 


Okay, next time we'll describe how to 
insulate an igloo. 


Proof's in his pocket 


A pilot project to tap geothermal energy 
from hot dry rocks in granite plutons near 
Conway, N.H., was recently turned down 
for funding by the Department of Energy. 
The concept, said DOE, "has not been 
proven feasible." A local businessman 
who is developing a converter to produce 
carbon, alcohol, and methane from bio- 
mass was similarly turned down. "Not 
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TalkTalk 


Do you remember the CB fad? Six years ago 
Americans jammed the air waves as every- 
body discovered the fun of personal commun- 
ications. 

But like all big fads, CB soon died. People 
hung up their mikes and gave CB back to the 
truckers who started the fad in the first place. 

The personal communications fad is now 
back with an entirely new concept. TalkTalk is 
a headphone with a boom mike that lets you 
talk hands-free with someone else blocks 
away. Your voice activates a transmitter. 
When you stop talking, the transmitter auto- 
matically shuts off and you receive. The 
transmitter, receiver and power supply are 
located in a small case thinner than a pack of 
cigarettes which you wear clipped to your belt 
or placed in your pocket. 

SAFER THAN HEADPHONES 

You hear the receiver through an adjustable 
headphone which you comfortably wear over 
your right or left ear. This leaves one ear free to 
hear the sounds around you— much safer for 
Outside activities than the popular stereo 
headphones. 

You can now communicate, hands-free and 
in safety, while you cycle, hike, jog, work or 
play for up to one-half mile and all on a single 
9-volt battery that lasts up to 8 hours of typical 
use. Butthere's much more. 

An antenna circles the headphone so 
there's no ugly wire protruding from the top of 
your head and you keep your conversations 
private because the range is reduced to a 
block. But if you want to reach out to the unit's 
half mile range, simply unhook the antenna 
wire from its clamp and presto, you have an 
ugly wire protruding from the top of your head. 


UNIT CAPTURES SIGNAL 

TalkTalk was built in Japan with the same 
technology used in professional communica- 
tion systems. For example, the system uses 
frequency modulation (FM) as opposed to the 
amplitude modulated signal used in CB. CB 
frequencies tend to get crowded—with power- 
ful stations often talking on top of each other. 


Not true with FM. The system's FM receiver 
uses a "capture effect," to reject all other 
signals letting you hear only the one signal 
closest to you. You capture a clear, crisp, 
easy-to-hear transmission. And since the 
Federal Communicatons Commission has set 
aside the TalkTalk's frequency of 49 mega- 
hertz for 100 milliwatt maximum power, no 
other higher power station will bury you. But 
wait, there's even more. 

A voice-activated sensitivity switch lets you 
adjust your boom mike for all outside noise 
conditions—low for a motorcycle and medium 
or high for a bicycle. And a two-staged volume 
control lets you securely adjust the volume 
level with no fear of accidentally moving it. 

You can keep the system's 6-ounce case in 
your vest pocket or clip it to your belt with its 
removable pager-styled clip. In fact, even the 
clip is impressive. It's a heavy-duty device that 
can be slipped off when you want to keep the 
unit in your pocket. 

The boom portion of the mike is malleable. 
That means you can bend it in any direction 
and it will stay there. Wear the mike close to 
your mouth, far away, or even bend it out of the 
way completely. 

Use your imagination. We used ours and 
came up with over 100 activities that make the 
TalkTalk useful or fun. Sure, the obvious ones 
like cycling, hiking, sports, work and play came 
easy. But how about using a pair in a shopping 
center to keep in touch? Or how about keeping 
in contact with your home while you walk the 
dog? TalkTalk can be used for outdoor trea- 
sure hunts, or by tour directors and ski instruc- 
tors. The list goes on. 


PLENTY OF UTILITY 

And don't forget the surprise of contacting 
someone else on a TalkTalk like you used to 
on CB. If enough people use them, you'll be 
able to ride your bicycle down a path and meet 
other TalkTalkers as well. There are five sep- 
arate channels to choose from. If you order a 
pair, we'll send you a matched frequency set. 
To order more on that frequency simply spec- 
ify the frequency on your reorder form. 


The world's first hands-free consumer 
» mobile communication system lets you 
keep in touch while on the go. 


TalkTalk is manufactured by Standard 
Communications-an established manufac- 
turer of professional two-way communications 
systems assurance that your modest invest- 
ment is well protected. The TalkTalk was de- 
Signed for rugged use but if service is ever 
required, Standard's convenient service-by- 
mail center is as close as your mailbox. 

To order your TalkTalk, send a check for 
$119.95 per unit ($239.90 per pair) plus $4.00 
postage and insured delivery to the address 
below. Illinois residents please add 6?6 sales 
tax. Credit card buyers may call our toll-free 
number below. We'll send your TalkTalk com- 
plete with one 9-volt battery, headphone, 
transmitter/receiver, boom mike and com- 
plete instructions along with a one-year limited 
warranty. 

GIVE IT A WORKOUT 

When you receive your unit, really give it a 
workout. See how far you can transmit with the 
antenna up or down. Use it in a shopping 
center, on a bike ride or in your factory. See 
how comfortable it feels and how safe you feel 
with one ear free to hear outside sounds. Then 
decide if you want to keep it. If for any reason 
you are not satisfied, return your unit in its 
original condition within 30 days and we'll 
refund your money in full including $4.00 
postage and handling. 

Every once in a while we discover a product 
that really is fun yet opens up a new dimension 
in convenience and utility. The TalkTalk is just 
that product. Order a pair at no obligation, 
today. 
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proven feasible," said DOE. Boy, am I glad 
that DOE wasn't around in 1974. No doubt 
they'd have told me that wood stoves for 
home heating are unfeasible. | might still 
be spending $2,000 a winter for oil instead 
of $300 for wood. 

Arthur B. Needham, Fitchburg, Mass. 


Up, up, and away 


The General Accounting Office's criticism 
ofthe Piasecki copter-blimp [PS, Nov. '81] 
is another display of governmental “bril- 
liance." After all, why spend a paltry $25 
million to develop a craft using surplus 


material when you can spend up to 10 
times that much to design, develop, and 
test some unknown device to do the same 
job? 

Ronald Burger, Hickory Hills, III. 


Kit-plane genesis 

There were two misstatements in your 
August cover story “180-mph Kit Canard.” 
The design of the VariEze aircraft is entire- 
ly my own, as is the aerodynamic and 
structural design of the original single- 
place Quickie. Once the Quickie design 
was frozen, the project was turned over to 


ENHOUSE — 


40% 


TAX 
CREDITS! 


[Pease send the following information: 


New System 3—"Brookhaven" model used for 
Dept. of Energy Solar Home. supplies up to 80% 
of Home Heating needs! 

40% Federal Tax Credits plus up to 55% State 
Credits may practically pay for your Sunroom (if 
qualified) 

Easy Do-It-Yourself Prefab Kit saves you construction 
costs, shipped Frt. Prepaid 

Adds valuable living space for Gardening, leisure 
living, dining area or Hottub Enclosure. For year 
round sun & fun 

Quality features for carefree enjoyment include 
Factory Insulated Triple Glazing, Bronze Tone 
Aluminum Frame. Stainless Steel Concealed Fasten 
ers, Beautiful Curved Eaves, Lean-To, Free Stdg. & 
Window Units. 


Gene Sheehan and Tom Jewett for mar- 
keting. 

Contrary to widespread belief, | have 
not been involved in any capacity with the 
two-seat Dragonfly or Q2. Though both 
are scaled-up copies of my Quickie con- 
cept, any new aircraft must be carefully 
designed and tuned for satisfactory flying 
qualities. | emphasize that | have not flown 
the Q2 or the Dragonfly and cannot com- 
ment on how well they fly. 

Burt Rutan, Rutan Aircraft Factory 
Mojave, Calif. 


Back to the cities 


Your magazine has been reporting on 
energy issues for some time, but by con- 
tinually focusing on single-family houses 
you are missing the heart of the matter. 
Individual houses keep population densi- 
ties too low to support effective mass 
transit, thereby forcing house owners to 
rely on energy-inefficient private automo- 
biles. Secondly, single-family homes have 
many more outside surfaces than do mul- 
tiple dwellings: Thus, they require exces- 
sive energy to heat and cool. Most seri- 
ously, because most North American cit- 
ies germinated in fertile farming areas, the 
rambling sprawl of suburbs gobbles up 
prime, and scarce, farmland. With this in 
mind, | challenge you to print an entire 
issue in which not one of your energy or 
home-improvement features relates to 
single houses, but deals instead with mul- 
tiple dwellings. 

Tony Butler, Houston, Tex. 


Right to be wrong 


Concerning Jim Dunne's item about man- 
datory seat-belt use [Detroit Report," 
PS, Oct. '81], isn't this supposed to be a 
free country? There should never be a law 
that restricts a person’s judgment con- 
cerning only themselves. I'm sick of peo- 
ple deciding what is right for me. It's my 
freedom of choice that's at stake. 

Dana Snyder, Fairport, N.Y. 


Lap and shoulder harnesses are designed 
according to average-dimension dum- 
mies. Shorter people are at hazard with 
many of the present shoulder harnesses 
because the belt comes right across the 
root of the neck. Rapid tightening of the 
harness could cause choking or fracture of 
the larynx—with fatal results. 

William J. Loeb, M.D. 


Chagrin Falls, Ohio 
COLOR CATALOG and TAX CREDIT GUIDE: 


Enclose $1. for our catalog and pricelist, plus our guide to 
| the latest federal and state passive solar tax credits and | 
| svaiicatons 

SAMPLE WINDOW KIT: Enclose $5. for catalog and 
| tax guide above. plus actual samples of greenhouse alum. | 
feme. GE Lexar” glazing. assembly manual and] 

heating guide. 


Holy mackerel 


Thanks for mentioning Questions and 
Answers from the Gospel of Luke in your 
article on new computer software [PS, 
Nov. '81]. Our correct address is: Box 
10295, Tampa, Fla. 33679. By the way, 


FOUR SEASONS 
GREENHOUSES 


910 Route 110, Dept. PS-202 
E2E3 Farmingdale, N.Y. 11735 Name readers should be aware that the ques- 
| Phone: (516) 694-4400 | Address tions they ask are those contained in the 


program. A method to provide a scriptural 
response to any question composed by 
the user would indeed require a bit more 
help with the programming. 

A. F. Tuthill, Largo, Fla. 


| ev 


| 
| 
| 
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Div. Four Seasons Solar Products, Corp. 
(Custom Built & Standard Sizes) 
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Guardex Alarms stop burglars before they enter your home 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
contro! adjustments to suit 'your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss... your roof, walls and floors. 


A BURGLAR'S BEST WAY IN IS THE WINDOW 


Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


PROTECT EVERY WINDOW AND DOOR 


When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 
POWERFUL ELECTRONIC SIREN 
The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected the built-in siren will start blasting for 90 seconds. At the 
end ot approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
Siren will come on for another 90 seconds. If no other break-in 
Sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 
BATTERY BACK-UP 

Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
Provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


Dealer Inquiries Invited 


The Guardex 8000 Alarm System is walnut grain and dis- 
guised to look like a small stereo speaker (634" x 934" x 8’) 
and weighs less than 6/2 pounds. The rear view is pictured left. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay atowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being purgisrized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year, 100% parts and labor when returned to factory post- 
paid. A five year extended warranty is available for a charge 


of $25.00. 
OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 


of the alarm). 
30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system directi 
from the factory for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days of receipt for a com- 
pies refund. To order your Guardex 8000 alarm, CALL TOLL 

REE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurance. If you want the optional out- 
side siren, add $29.95. Optional outdoor 7" x 10" metal warning 
sign (stake not included) add $9.95. (California residents ad 
6% salestax.) If you require more information, call during 
California business hours Monday through Friday. 


Inside California call collect (213) 889-1414. 
Outside California call TOLL FREE (800) 423-5499. 
RDIA Li 


31117 W. Via Colinas,pepps: Westlake Village, CA 91362 


€ Guardian Electronics, Inc. 1982 


This i$ s your world.  ( 

This isyourWinston. ` 

Snjooth. Rich. he 
100's: 15 mg. "tar", 1.0 mg. nicotine, av. per cigarette by FIC method. T. ste it a 


KING: 15 mg. "tar", 1.1 mg. nicotine, 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


DETROIT REPORT 


By JIM DUNNE 


'83 Corvette unwrapped 


The photo at the top shows an undis- 
guised prototype of the radically changed 
1983 Corvette. The car combines the 
wedge shape of a modern race car with 
appointments similar to those on current 
models. The new profile features a low 
hood line with a long, pointed snout and a 
roof line that drops only slightly from the 
top of the windshield to the tip of the rear 
spoiler. The driver appears to sit lower, 
behind a sharply slanted windshield. The 
door-post sail panel slants to the rear, 
where an all-glass rear hatch will greatly 
ease loading and unloading luggage. Four 
round taillights accentuate the rear. While 
the car's new wedge shape is most prom- 
inent in the fender lines, there is still a hint 
of the Coke-bottle contours seen on cur- 
rent models. Headlights are single rectan- 
gular pop-up types. Another interesting 
body change is the front-hinged hood. 
The whole top half of the nose flips up for 
easy engine access. 

Below the prototype photo we've re- 
printed our artist's concept of the heavily 
disguised prototype that we showed you 
last June. It's been flipped over to face the 
same direction as the photo so you can 
see how remarkably close Russ Von 
Sauers came to the real thing when he 
mentally stripped away the disguised 
car's camouflage. Note the pop-up head- 
lights, flip-up nose, all-glass rear hatch, 
one-piece sunroof, Porsche-type mirrors, 
and the full-length belt-line groove (per- 
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haps for a protective side molding) in both 
the photo and illustration. 


X42 = R9 at AMC 


The code name for the forthcoming Amer- 
ican Motors front-drive car is X42, and 
introduction is set for September. It's 
based on the front-drive, four-cylinder 
Renault 9 sedan that was introduced in 
Europe last September [PS, Jan.]. AMC 
has not yet decided on a name, but is con- 
sidering an alphanumeric designation. 
Virtually all of the drive train will be 
imported from France, while the body and 
remaining components will come from 
North America. The X42 will compete 
against Chevette, Escort, Horizon, Rabbit, 
and Japanese imports in a market just 
above the Renault-built, AMC-distributed 
Le Car. The X42 will use a comparatively 
tiny 1.4-liter four-cylinder engine with 
throttle-body fuel injection, which, AMC 
claims, will help make the X42 “the most 
fuel-efficient gas car built in the U.S.” 


No U.S.-built minis 


U.S. car makers will import—not build 
here—mini-cars that will make up the 
small end of their lineups. Therefore, 
Chevette, Escort, Horizon, and AMC's X42 
will be the smallest U.S.-built cars; all 
smaller cars will be imported, primarily 
from Japan. Ford is set with a Mazda mini 
and Chevrolet has an Isuzu. Chrysler 
already has the Colt/Champ and AMC will 


continue with Renault's Le Car. Those are 
the plans through the mid-1980's. After 
that, if fuel prices continue to increase, 
look for the minis to be built here. 


Canceled: Cadillac's P-car 


Don't expect to see the P-car—the Pontiac- 
developed mid-engine '83 sports car—car- 
rying a Cadillac emblem. The word from 
inside GM is that a planned luxury version 
of the P-car got little further than a full- 
scale clay model. That means Pontiac will 
have one less competitor within the com- 
pany for the small-sports-car market. The 
exterior styling ofthe Cadillac version was 
to have followed the Pontiac closely 
except for the grille and taillights. 


Diesels g g 


At 84 percent, Peugeot now leads all 
brands in America in the proportion of 
diesel cars among total sales. Mercedes- 
Benz is second with 79 percent. Then fol- 
low Volkswagen at 45 percent and new- 
comer Isuzu with 35 percent. Oldsmobile 
is fifth at more than 18 percent, but 
because it builds so many cars it's actually 
number one in total diesel sales (83,300 in 
the first six months of 1981). Diesels now 
account for six percent of all new cars, but 
that number could double this year 
because more domestic and imported die- 
sels have been put on the market. 


Buying abroad 


American auto makers other than GM are 
settling their diesel-engine future abroad. 
Ford already has on order a BMW-Steyr 
two-liter four that can also be turbo- 
charged. Ford expects to use it in some of 
its luxury cars in 1983. Chrysler is report- 
edly reviving the turbocharged diesel con- 
version of its venerable Slant Six gasoline 
engine for trucks and vans. In addition, the 
firm may buy a Peugeot four-cylinder die- 
sel for its front-drive sedans. American 
Motors almost certainly will get a number 
of diesel engines from Renault for its 
front-drive cars and its newly designed 
Jeeps within the next 12 months. 


Shhhhh 


Engine noise will be lower in future cars if 
experiments now taking place at the Gen- 
eral Motors Technical Center continue to 
bear fruit. A full-scale research project is 
under way to find where noise originates 
inside an engine and where it escapes to 
the interior of the car. So far, the prime 
sources are easy to identify: things like 
piston slap and the pressure pulsations 
within the combustion chambers. A two- 
microphone technique compares the 
noise levels of different surfaces of the 
engine. Later, the whole structure of the 
engine, chassis, and drive train will be 
checked. Noise is more of a problem now- 
adays because cars have less mass, and 
engines have thinner walls and are locat- 
ed closer to the passenger compartment. 
In addition, the smaller high-revving en- 
gines now used in most car lines set up 
noise problems not encountered with the 
slow-turning V8's of the past. E 


Imagine entering a darkened room 
that ns up at the sound of your foot- 
steps. A room that's also ‘smart’ enough 
to flick off lights when it's empty. 

Imagine too, an intruder attempting 
to pry open your window at midnight 
Suddenly, room lights are ablaze, 
frightening him off—and your home 
and family remain untouched. 

And who's your fearless protector? 
A light switch named AudioLite. 

An invention that offers security 
and remote convenience straight from 
the pages of science fiction. 

A slave to your every move. 

AudioLite is also a wall switch you 
never have to touch—because it's sound 
activated. It turns on lights the second 
someone enters a room and turns them 
off when they leave (works outside too— 
in driveways, patios, 
porches). 

How much 
sound does it take? 
You can adjust 
AudioLite's sound 
sensor to precisely 
any level. At high sen- 
sitivity even the clicking 
of a key in a lock or the 
opening of a door will 
turn on the lights. You 
can also lower its sensi- 
tivity so an extremely loud 
verbal command or noise 
will be required. Or choose 
an infinite number of adjust- 
ments in between. 

Once activated, lights 
remain on for the time dura- 
tion you set, anywhere from 
7 seconds to 7 minutes. 

Don't worry about lights 
going off when you need 

em. Each time AudioLite 
hears a new sound, it resets 
and begins counting over— 
keeping lights on without 
interruption. For quiet read- 


footsteps. 


Turn on lights with the snap 
of your fingers—even the 
creaking of your 


ing, ER use the manual On/Off 
override. Easily adjustable timer and 
sensitivity controls are recessed and 
child proof. 

Save money in more ways than 
you'd think. 

Hall lights usually left on for hours 
are now on only when you need them. 
Likewise bathrooms, closets, garages 
and patios. You'll find about halí the 
light usage in such areas is iem 
lowering your E bill accordingly. 

Because ‘Audiol i ite is also a f all 
range dimmer, you use exactly the 
amount of light you need—as well as 
extend bulb life by 15 times or more. 

d you needn't turn AudioLite off 
during the day—a daylight-sensitive 
photocell assures no unnecessary lights 
get turned on during daytime hours. 
Magic that won't fade. 

From the first snap of your 
fingers, AudioLite will be a 
constant source of amaze- 

ment to you and your 
friends. And because it's 
solid state electronics— 
with few moving parts to 
wear out—it will out- 
last conventional light 
switches by many 
years. Its micro- 
computer cir- 
cuitry is so 


IRAGLE. b 


reliable there's a one year total eem 
ment warranty: Should anything go 
wrong, the manufacturer will send you 
a new one, free of charge. After a year, 
een pt service is available by mail— 

ut it's unlikely you'll ever need it. 

AudioLite replaces your present 
light switch in minutes. All you need is 
a screwdriver. Works with any incan- 
descent bulb up to 300 watts. 

As soon as you try one, you'll want 
to replace all your conventional wall 
switches with AudioLite. That's way, 
there's a special price if you order four 
at a time—$99. For one only, the price 
is $34.) 

However, you may order four on 
trial. If not perfectly satisfied after try- 
ing one, return them all within 30 days 
for a prompt, courteous refund. You're 
protected by The Sharper Image guar- 
antee of satisfaction. 

Call now toll-free, and protect your 
home with this newest brainchild Ei 
remote control technology. Be among 
the first to own a light switch with ears, 
eyes and brains. 


ORDER TOLL FREE. 


Credit card holders use our toll-free 
numbers. Or send a check. Order 
product #SM653 for the package of 
Íour: $99 plus $4.50 delivery. Order 
#SM652 for one: $34 plus $2.50 
delivery. Add 6% sales tax in CA. 
And please mention this magazine. 


800 227-3436 
In California 800 622-0733 
In Alaska and Hawaii 800 227-3826 


THE SHARPER IMAGE 


755 Davis Street Dept. 8205 
San Francisco, CA 94111 
€ 1981 The Sharper Image 


ive products, send a dollar with your address. 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Comet strikes sun! 


Something very strange indeed happened 
in the late afternoon of August 30, 1979: A 
comet hit our sun. The event, announced 
by astronomers at the Naval Research 
Laboratory, was not immediately recog- 
nized because it came from satellite 
observations that were only recently 
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released by the Department of Defense to 
NRL for analysis. 

"The discovery occurred quite by 
chance," says Dr. Donald J. Michels, chief 
scientist of NRL's SOLWIND experiment, 
which operates in Earth orbit aboard a 
DOD satellite. The experiment's instru- 
ments include a coronagraph, which is 
designed to provide a view of the sun's 


corona, or outer atmosphere, similar to 
that available during a total solar eclipse 
(when the sun's disc, which is so bright 
that the corona cannot normally be seen, 
is blotted out). The coronagraph provides 
an artificial eclipse with its own "moon," 
or occulting disc. "Solar eclipses ob- 
served from Earth last no more than a few 
minutes," says Michels, "while SOLWIND 
has been able to observe the sun's corona 
through these artificial eclipses night and 
day” for more than three years. 

Pictures taken by the coronagraph 
clearly reveal the prelude to the comet- 
sun collision and its aftermath. In the top 
photo, taken about two hours before 
impact, the comet is streaking toward the 
sun at about 640,000 mph; its tail of dust 
and gas is more than three million miles 
long. (The white disc is added to show the 
size and location of the sun.) The bottom 
photo, taken more than 11 hours after the 
comet had disintegrated in the solar atmo- 
sphere, shows a dust storm—the residue 
of the comet's debris—glowing in a huge 
halo millions of miles above the solar sur- 
face. This marks the first positive evi- 
dence, according to the NRL astronomers, 
of a celestial body colliding with the sun 
and is the first time a new comet has been 
detected by satellite observation. 

The comet, Michels and his colleagues 
believe, probably belonged to the catego- 
ry known as "sungrazers." These comets 
follow orbits that pass very close to the 
sun, skimming its surface in near-miss tra- 
jectories. During the past 300 years, 
approximately eight sungrazers have 
been seen, but there may have been many 
others that were not observed. “For exam- 
ple," says Michels, "the comet detected 
by SOLWIND was not sighted from the 
ground even though its tail was brighter 
than Venus." 

The NRL researchers estimate that 
when the comet hit the sun, the collision 
released about 1,000 times as much 
energy as is used in the U.S. in a year—triv- 
ial compared with the sun's energy output. 


Help wanted 


Speaking of eclipses, l've been asked to 
help in a very unusual search. "| am 
attempting to contact," says Dr. Pierre 
Brind'Amour, "a member of a rare, almost 
extinct species: a person who has wit- 
nessed an eclipse of the sun [partial or 
total] without prior knowledge of it.” 

His survey is being carried out to enable 
historians to link certain ancient records 
with actual eclipses. If you qualify, send 
complete details to him at the Dept. of 
Classical Studies, University of Ottawa, 
Ottawa, Ontario, Canada K1N 6N5. 


Coins for cans 


Two Swedish inventors have developed a 
"disposal automat"—a device that com- 
presses empty aluminum cans for recy- 
cling while simultaneously delivering a 
small cash payment to the donor. The 
Returnomatic hydraulically compresses 
20cans a minute and stows them in a sack 
that can hold 800 cans. It rejects cans that 
are not empty or that are not made of alu- 

Continued 


It's a fact. You can 
spend $159 for per- 
sonal stereos like the 
Sony Walkman. Or, you 
can spend as little as $49 
for AM/FM personal stereos. 

Either way, you'll hear music with 
such power and clarity that shivers will 
run up and down your spine. 

Now, DAK has a very limited offer 
that will let you send shivers up and 
down your spine for just $5. But there 
are 2 things you ought to know. 

Thing One. If you don't get shivers, or 
if you don't enjoy your favorite music, 
news and sports stations to your own 
100% satisfaction, here's what happens. 

Not only will DAK return 10096 of 
your money including what you sent 
for postage and handling, but you will 
get a free gift and a check for $2 as a 
thank you for your trouble. But, don't 
forget there's still a catch, so read on. 

BUT FIRST THE SOUND 

What we've got here is a whole new 
concept in personal music that you can 
wear. It has no headphones, nor will 
you see speakers like you would on a 
portable radio. 

What you do have is the phenomenal 
dual speaker AM Bone Fone. It was de- 
signed and patented by an electrical 
engineer who liked to ski. Like all the 
Walkman type products, this is a totally 
hands free music system that you wear. 

You simply drape the scarf like AM 
Bone Fone over your shoulders and pre- 
pare for great sounds. High fidelity 
speakers hidden in the scarf are aimed at 
each of your ears. You get virtually all 
the separation of headphones, without 
covering your ears. 

An added plus. The bass notes seem to 
resonate through your body. It's like sit- 
ting in the middle of an orchestra. The 
scarf is fully padded and so light you 
won't even feel it on your shoulders. 

SO WHY ONLY $5? 

The AM/FM Stereo Bone Fone was 

selling like popcorn. The engineer, who 


Now you can adopt this incredible 
dual speaker personal music receiver 


was also president of Bone Fone, rea- 
soned that if he used the same basic sys- 
tem including a sophisticated IC circuit, 
Hi Fi speakers, tone switch and ran the 
whole thing with 4 AA batteries (not 
included) for long life, that by cutting 
the $69 stereo price to $39 for the AM 
system, he'd have another winner. 

Well the sad story is history. It seems 
that no matter how sophisticated and 
how good the sound really is, no one 
wanted to pay $39 for an AM radio. 

Now for only $5 you can walk, jog, 
mow the lawn or just sit in your easy 
chair and listen to probably the best 
sounding AM radio system you have 
heard. And because it has two speakers, 
it really sounds like a full stereo system. 

Bone Fone may have abandoned its 
child, but don't be concerned. It is 
paying child support in the form of a 
limited 90 day parts and labor warranty. 

THE CATCH 

Thing two. Frankly we are losing our 
shirts on the AM Bone Fone, but we're 
taking a gamble because we want you to 
try our new MLX audio cassettes. 

In order to get the $39 value AM Bone 
Fone for only $5, we want you to try 
10 DAK High Energy, Normal Bias 90 
minute MLX cassetes for $2.49 each. 

DAK's price is less than half the price 
of the competition, and each cassette 
comes with a deluxe index insert card, a 
box and a one year guarantee. 

You're very valuable to us in the form 
of future business. DAK has excited 
over 118,000 of you valuable customers 
with special bonuses like the AM Bone 
Fone. We find most of you keep buying 
Once you try our cassettes and our 
prices; and that's a gamble worth taking. 

NOT A BAD CATCH 

DAK manufactures a cassette with 
great sound, and no problems. 

We've made mostly industrial cassettes 
for high speed duplication. We devel- 
oped a special jam proof cassette. It 
uses a spring tension liner within the 
cassette that guides the tape as it winds. 
Hi Frequency Protection! We coat these 


for just $5. But, there's a catch. 


liners with a chemical called Molysulfide. 
As tape moves within the cassette, fric- 
tion causes the build up of static electri- 
city. Static electricity is drastically re- 
duced by the low friction of the Moly- 
sulfide and so is its tendency to erase 
very high frequencies. A very important 
consideration for often played tapes. 

MAXELL ‘TAPE’ (IS) WAS BETTER 

Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA were slightly superior to our 
old DAK ML cassettes. 

But new DAK MLX has a frequency 
response with a top end that exceeds 
19,500hz. It is about 4,000hz better 
than our last tape and now we're ready 
to go head to head against anyone. 

TRY NEW DAK MLX90 CASSETTES 

RISK FREE 

Try these high energy cassettes and the 
AM Bone Fone in your own home for 
30 days. If you aren't 10096 satisfied for 
any reason, return only 9 of the 10 cas- 
settes and the AM Bone Fone for a 
courteous refund including postage and 
handling. The 10th cassette plus an 
extra $2 are yours as a gift from DAK. 

To order your 10 DAK MLX 90 min- 
ute high energy cassettes at only $2.49 
each and get the AM Bone Fone for $5 
with your credit card, call the DAK toll 
free hotline, or send your check for 
only $24.90 for the tapes, plus $5 for 
the AM Bone Fone and $3 for postage 
and handling for each group. Order No. 
9300. (CA res add 6% sales tax). 

Why not order an extra group of 10 
DAK MLX90s. We will add one free 
MLX90 cassette to each extra group 
you buy and of course you can get an 
AM Bone Fone for $5 with each group. 


DAK 
INDUSTRIES 
"^ INCORPORATED 


Call TOLL-FREE . . (800) 423-2636 
In California Call 7 (213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 


R OIL ST 


AND 
DANGEROUS!! 
Thousands of car owners 
have solved this problem 
by using Wynn's Engine 
Stop-Leak 
Wynn's Engine Stop-Leak 
is a special blend of 
chemicals designed to 
help correct external 
engine oil leaks resulting 
from dry or shrunken 
rubber seals, gaskets, 

O rings, etc 


Wynn's Engine Stop-Leak: 

at leading discount, drug, and auto parts chains 
Wynn Oli Company, Fullerton, CA 92631 
with affiliates throughout the world 
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Science newsfront 


[Continued] 


minum. Some 8,000 of the machines 
could be central units in a Swedish system 
able to handle 70 percent of a predicted 
yearly consumption of 800 million cans. 


Gravity probe 


Engineers Sally Little (above left) and Don 
Ford of NASA's Marshall Space Flight 
Center are shown conducting tests on a 
model of the proposed Gravity Probe-B 
satellite now under study. Using a power- 
ful light source to simulate the sun, they 
are analyzing the shadow patterns that 
will move across the satellite's solar 
arrays, which will provide electrical power 
to the spacecraft. The data will be used to 
determine the best configuration of the 
solar panels to ensure a continuous level 
of power throughout a year-long mission. 


The satellite is designed to verify part of 
Einstein's general theory of relativity. 


New building material 


The slab being torched in the photo above 
is made of a remarkable new silicon- 
based material that is said to offer more 


flame resistance than asbestos, and great- 
er insulating properties than polyure- 
thane, while being free of the health risks 
associated with either. Dubbed Silcon by 
its inventors, Hamid Hojaji, Theodore A. 
Litovitz, and Pedro B. Macedo of the Cath- 
olic University of America's Vitreous State 
Laboratory, it can be made in various 
Shapes and strengths. It can also be 
sawed, shaped, colored, and nailed for 
roofing and siding. 

“This material is cheap," says Prof. Lito- 
vitz. "It offers the possibility of combining 
insulation with building material . . . With 
this, you don't need a brick wall and insu- 
lation behind it. When the wall goes up, 
the building is insulated." 


Graphite to methane 


Two scientists at the University of Califor- 
nia's Lawrence Berkeley Laboratory have 
successfully converted pure carbon in the 
form of graphite, together with water 
vapor, into methane, a hydrocarbon gas 
useful as a fuel. The significant thing 
aboutthe new process is that it is a simple 
one-step affair that takes place at temper- 
atures as low as 250 degrees C. By con- 
trast, the gasification of coal with steam is 
an expensive two-step process that re- 
quires higher temperatures and results in 
a relatively low-energy gas that must then 
be used as the raw material for methane, 
methanol, or other hydrocarbon fuels. 
Thus the new process might be used to 
produce synfuels more economically. 
Thetwo LBL researchers, Gabor Somor- 
jai and Alejandro Cabrera, found that in 
the presence of water vapor they could 
convert crystalline graphite to methane 
and carbon monoxide or carbon dioxide. 
They used alkali compounds—hydroxides 
or carbonates of sodium, potassium, cesi- 
um, and lithium—to initiate the chemical 
reaction. They deposited a catalyst on the 
graphite surface, which they then heated 
under atmospheric pressure. uH 


There's a danger. And this invisible menace 
will affect nearly everybody reading this ad. 

The danger is pollution —but not the ordinary 
kind. In fact, ten years ago, we didn't have this 
new kind of pollution. Let us explain. 

Ten years ago, cars didn't have catalytic 
converters. Today, these catalytic converters 
"grind up" the car exhaust into particles so 
small they form micron soot, and micron soot 
is so fine, it can be easily absorbed into your 
lungs. Even the EPA has stated, "Because it is 
so fine, such soot particles stay longer and 
cause more damage in the respiratory tract." 

Ten years ago, homes were able to 
"breathe" or exchange air between the out- 
doors and indoors four or five times a day. 
Today, with our well-insulated energy-consci- 
ous buildings our homes literally create and 
trap pollution that we breathe unwittingly. 

OTHER PROBLEMS 

There are other problems too. Add the daily 
soot, dust, smoke and other impurities in the 
air and you've created pollution problems 
even worse than they were ten years ago—so 
bad in fact that environmental groups are 
especialy concerned over this new "time 
bomb" lurking in our environment. 

But American ingenuity hasn't been sitting 
still. A rash of small devices containing char- 
Coal filters with fans and selling for around $30 
have literally flooded the market. The problem 
is that these devices only remove particles 5 
microns or larger. Today's micron soot is one 
micron or smaller. Cigarette smoke for exam- 
ple is 2 to 3 microns or smaller. 


70,000 UNITS SOLD 

In 1978, JS&A introduced the negative ion 
generator in a national advertising campaign 
and sold over 70,000 units. It was a device that 
cleaned the air by electrostatically removing 
particles even smaller than one micron. Hos- 
pital burn centers soon began using com- 
mercial versions of the negative ion generator. 

Removing sub micron particles from the air 
was very important, but there was also a sur- 
prising second benefit. The unit added neg- 
atively charged ions to the air. 

We've all felt the effects of negative ions 
after a thunderstorm. When you take a deep 
breath, the air smells good and you feel good. 

The opposite is true of positive ions which 


NEW PRODUCT 


Fresh Air 
Bubble 


Surround your body or your work place with 
ion-controlled fresh air in America's first 
bipolar electrostatic home precipitator. 


2"x 4"x 7" and its 
into most decor. 


The unit measures oni 
black appearance will 


can be found in polluted environments, air 
conditioned office buildings and in automo- 
biles. Many scientists believe that positive 
ions make you feel moody, depressed, irrita- 
ble and restless. A negative ion generator 
cancels out the positive ions and fills the air 
with negative ions. 
AN EXPERIMENT 

When you blow smoke into an inverted glass 
bow! and put it over an ion generator, the 
smoke immediately vanishes. Or if you place 
the ion generator in an odor-filled room, the 
room soon smells fresh. 

It was these experiments that really con- 
vinced the public that the JS&A ion generator 
was a valuable new home appliance. Soon the 
market was flooded with competitive ion gen- 
erators. Many were not as efficient as JS&A's 
first model. Some emitted very few ions and 
one actually emitted dangerous levels of 
ozone. JS&A conducted independent labor- 
atory tests and publicized the results which 
showed that JS&A's unit was indeed the best. 


You can easily remove and wash or simply 
replace the ion filter after it collects the soot. 
Extra filters are only $1.00 each and should be 
replaced or washed once every two months. 


That's the history. But like any new tech- 
nology, there's sure «o be improvements. The 
first ion generator produced negatively 
charged ions which attached themselves to 
the pollutants and then fell to the ground. You 
ended up with clean, fresh air but also dirty 
rugs and walls. 

In winter, the units created electrostatic 
discharges which can be uncomfortable when 
touching a door knob or someone else. 

CONTROLLED ION ENVIRONMENT 

So American scientists created an ion 

generator using a bipolar emitter which emits a 


balanced amount of negative ions to create a 
controlled ion environment. One emitter 
produces negative ions and the other controls 
and shapes those ions to create an ion bubble. 

The end result is a unit which leaves just the 
right amount of negative ions in a large room, 
attracts the pollution particles and deposits 
them on a washable collector plate while keep- 
ing your floors and walls free of dirt. You're 
actually placed in a fresh air bubble while you 
work, sleep or relax and with no uncomfortable 
electrostatic charge. 

| urge you to try the JS&A ion generator in 
your home or office for 30 days. Put one on 
your desk or in any smoke-filled room. Notice 
the refreshing difference in your work environ- 
ment. Take it home and plug it in next to your 
bed. Chances are, you'll want to buy another 
one before our 30-day trial period ends. 

SATISFACTION GUARANTEED 

But if you are not pleased with your unit for 
any reason whatsoever, please retum it within 
30 days and we'll send you a prompt and 
courteous refund including your $4.00 post- 
age and handling. JS&A is America's premiere 
electronics company-a substantial organi- 
zation that guarantees your satisfaction. 

To order, send your check for $89.95 plus 
$4.00 postage and handling (Illinois residents 
please add 6*6 sales tax) or credit card buyers 
may call our toll-free service line below. 

We'll send you the JS&A ion generator 
complete with instructions and a 90-day limit- 
ed warranty. Then plug it in and leave it run all 
day and night. The cost to run the unit is only a 
few cents per day. 

The era of the ion generator as a standard 
household appliance is here. Order the 
newest and bestunit available at no obligation, 
today. 


© PRODUCTS 
© THAT 
® THINK 
Dept.PS One JS&A Plaza 
Northbrook, Ill.60062 (312) 564-7000 
Call TOLL-FREE . .. 800 228-5000 
.. 800 323-6400 


In Nebraska Call . 
©JS&A Group, Inc.,1981 


historic Tentations:t 


c gardens, oyster roasts, cool lakes, 
shine and a thousand things to do ona 


vacation. For your free South Carolina Vacation Guide, send coupon to: 


[| South Carolina Division of Tourism, Room 329, Box 78, Columbia, SC 29202. E 
Name. 
| Adi, 
City. State. Zip. 
ETC CECCI] 


How to 


get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It’s a fabulous business! 

Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine — 
offering an auto clothes rack. Business Week re- 
ported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he 
had grossed over $100,000! 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialty Salesman magazine reveals, “he made 
$70,000 the first three months!” 

There is no other business where you can 
make a fortune so fast. Come up with a ‘hot 
new item . . . and WHAM! 

Tt strikes like a bolt of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 
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the country . . . MORE MONEY in 60 days 
than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders—over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion . . . the huge teenage 
market ... and more people moving to the 
suburbs—we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 876 
Montvale, New Jersey 07645 


Gas heat pump 
uses linear 
engine/compressor 


"This gas-fired heat pump could re- 
duce heating bills by 60 or 70 percent 
compared with a conventional gas fur- 


nace,” says Tom Braun, president of 
Tectonics Research, Inc., Minneapo- 
lis, Minn. "And in summer it should 
provide cheaper cooling than conven- 
tional air conditioning.” 

The gas heat pump he refers to is 
not yet a reality, but Oak Ridge 
National Laboratory has awarded 
Tectonics and Honeywell a two-year, 
$2.1 million contract to develop it. 
Honeywell will manage the project 
and develop the controls for the sys- 
tem. Tectonics will adapt its combina- 
tion engine/air compressor to handle a 
refrigerant instead of air. 

In the cutaway shown, the engine is 
on the left and the compressor section 
is on the right. Between them is a 
counter-moving balancer to reduce 
vibration. Here's how it works: A 
spark ignites gas in the engine section 
and the gas expands, driving a free 
piston. This piston drives a second pis- 
ton to compress the refrigerant and 
move it through the system. The pis- 
tons return to their original positions 
and the cycle repeats. As in an electric 
heat pump, in winter the refrigerant 
circulates through the system absorb- 
ing heat from the outdoor air via the 
evaporator and releasing it to the 
house via the condenser. In summer, 
the cycle is reversed so that heat is 
removed from the indoor air and 
rejected outdoors. Waste heat from the 
engine/compressor also will be recov- 
ered to supplement the space heating 
in winter and to preheat domestic hot 
water in summer. 

The present goal is to develop a heat 
pump scaled to small commercial 
buildings. But the technology could be 
adapted for residential use with com- 
parable efficiency, according to 


Pinan fide ig Sa A 
| Mail Order Associates, Inc., Dept. 876 — | 
|. Montvale, New Jersey 07645 I 
[Please rush full details immediately. — | 
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Learn Video/Audio 
Servicing...includes RCA 
state-of-the-art VCR, NRI 
Action Video lessons, plus 

full training in color 
and audio repair. 


Now, you can learn the hottest, most 
wanted skill in home entertainment elec- 
tronics... servicing and repairing videocas- 
sette recorders and video disc players. Well 
over 2 million units have already been sold 
and the demand is just starting! Already, 
qualified VCR technicians are in short sup- 
ply...people are waiting up to a month for 
VCR repair. Good jobs at good pay are 
going begging. And NRI can get you in 
on the action with convenient and effective 
at-home training. 

Choice of Specialized 
Training 

NRI offers you three Master Courses 
in Video/Audio Servicing, each complete, 
each with equipment and training for the 
specialty you want. Each course thoroughly 
prepares you for color TV plus audio and 
video equipment. Then, you take the spe- 
cialized hands-on training on the equipment 
you select. 


Learn as you work with equipment 
you keep. 


New from NRI!  . 
The first at-home training in 
Videocassette recorder repair 
with exclusive videota 


You can get specialized audio 
experience as you build your own 
AM/FM stereo system complete with 
speakers. Or gain real bench ex- 
perience with hands-on TV 
training as you build a 25” 
(diagonal) fully-computer- 
ized, programmable color 
TV and professional test 
instruments. Or train with 
your own RCA video- 
cassette recorder and NRI's 
exclusive Action Video ser- 
vicing lessons on videotape. 


State-of-the-Art VCR 

This modern VCR features high-tech- 
nology design with electronic pushbutton 
tuning, remote control, three recording 
speeds with up to 6-hour capacity, high- 
speed visual search, built-in clock/timer, 
memory rewind and audio dubbing capa- 
bility. Direct drive motors and azimuth 
recording give outstanding picture 
reproduction. 

It's yours to keep, as part of your 
training. You'll not only use it to learn 
operation and servicing techniques, but to 
play the absorbing NRI Action Video lessons 
that come as part of your specialized train- 
ing. In word and picture, you'll learn 
theory, construction, and service proce- 
dures, see them explained in graphic 
closeups. And you get this unique training 
only with NRI! 

Learn at Home 
at Your Convenience 

No need to quit your job or tie up 
your evenings at night school. No time 
away from your family or expensive travel. 
NRI comes to you. You are a class of one, 
getting both theory and practical hands- 
on training backed up by our staff of ex- 
perienced educators. 

NRI the Pros' Choice 

More than 65 years and a million 
and a half students later, NRI is still the 
first choice in home-study schools. A na- 
tional survey of successful TV repairmen 


n ed lessons. 


study training, and among them, it's NRI 
3 to 1 over any other school. 

That’s because you can't beat the 
training and you can't beat the value. Only 
NRI combines exclusive fast-track training 
techniques with modern state-of-the-art 
equipment to give you the skills you need 
for success quickly and easily. Only NRI 
offers such complete training with so many 
timely options for specialized bench exper- 
ience. Send for our free catalog and get all 
the facts on these exciting Master Courses 


in Video/Audio servicing. 
Free Catalog... 
No Salesman Call 


Mail the postage-paid card today for 
your free copy of our 100-page look into 
tomorrow. It shows all the equipment you 
get, describes each lesson in detail. And it 
tells you about other important career op- 
portunities in Microcomputers and Micro- 
processors, Digital and Communications 
Electronics, Electronic Design Technology, 
and more. Send today and get started on a 
big new future for yourself. If card has 
been removed, please write to us. 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 
e LYA 3939 Wisconsin ve. 
ri 
L Hi 


A Washington, D.C. 20016 


We'll give you tomorrow. 


IT'S STILL 


That's right! 

The new expanded 
CRUTCHFIELD Catalog is still 
free! 116 pages of photo filled 
pages of state of the art 
electronic masterpieces at low 
discount prices! 


LE 
SSE 


m cdi 


* Find out why CRUTCHFIELD offers 
the best value in personal computers 


* Place and receive calls up to 700 feet 
with a cordless phone 


* Learn about the new infrared con- 
trolled stereos 


* Also Car Stereo, Security Systems, 
Electronic Gifts and Personal Stereos 


Call or write now for 
your FREE catalog! 


Use the coupon below or call toll free 


800-446-1640 


In Virginia call toll free 800-446-3961 
SSS E DID deme RAND NEN DEDI OE Cms zs Um eu) 
Send me your FREE catalog by 
Third Class Mail 


Rush me your FREE catalog! I'm 
enclosing $1 for First Class Mail 


0o 


Name 


Address 


City 


State 


RUICHFIELD 


1 Crutchfield Park, Charlottesville, VA 22906. 8i 
Department P 
(EO CEPS] FO UNT 
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Square jet nozzles 
— USAF tests them fo improve 
aircraft maneuvering 


Wind-tunnel tests on bicycle-size model 
of the F-18 aid investigations of perfor- 


How can a plane change direction 
without changing its attitude? 

That's a problem the Air Force and 
NASA are trying to solve by equip- 
ping new-technology planes with odd- 
looking exhaust pipes. 

Jet engines normally provide thrust 
for planes by pushing huge volumes of 
hot air backward; planes fly forward 
as a result of the reaction force pro- 
duced. 

Change the direction of the exhaust 
and you change the direction of the 
thrust. That concept is already used in 
the Harrier V/STOL fighter/attack 
plane flown by British Navy pilots and 
U.S. Marines. Exhaust nozzles that 
tilt downward for upward thrust and 
pivot back for forward movement do 
the trick. 

But the Harrier is a compromise 
craft. To get good vertical lift it must 
stay lightweight. This means it can- 
not carry much fuel, is not supersonic, 
and has relatively short range with- 
out in-flight refueling. 

Now the Air Force and NASA are 
looking for new ways to get more lift 
and maneuverability from existing 
fighters that go at Mach II speeds and 
have greater range than the Harrier 
V/STOL. 

An immediate benefit: Planes like 


mance improvements when aircraft has 
rectangular, not round, jet nozzles. 


the F-18 Hornet (above) could use 
shorter aircraft-carrier decks for both 
takeoff and landing, and could take off 
with greater loads. 

One intriguing solution being test- 
ed with a wind-tunnel model at the 
USAF Arnold Engineering Center 
(Arnold AFS, Tenn.) is to substitute 
movable rectangular jet nozzles for 
the conventional, fixed round ones. 
Tilting the squarish nozzles down 
results in vectored thrust upward to 
give more lift than the wings alone 
produce. Tilting the nozzles to one side 
or another provides a side force that. 
can change the flight path ofthe plane 
without changing its lateral atti- . 
tude. 

Tilting the flight path up or down 
during combat could also vary the 
flight path without changing the 
plane's pitch—all valuable aids in 
combat maneuvering. 

Possible civilian applications? In- 
strument approaches to airports could 
be easier. With vectored thrust, the 
flight path of an airliner could be 
raised or lowered without changing 
the plane's attitude, thus providing 
greater comfort for passengers. It 
would also make it easier for the pilot 
to make a precise approach to the run- 
way.—Ben Kocivar j 


Make $1,000 


ON JUST 


One Order 


Why scratch around trying to make it by 
selling nickel and dime items? Get 
out of small-time selling and into our 
Seamless Spray business 
that's waiting to pay you 
$1,000 and more on 
one sale! 


:4.NO MATTER WHAT YOU DO NOW 
IT'S SO EASY TO GET STARTED TO 
TAKE IN EXTRA-BIG CHECKS! 


Right now . . . we're ready to appoint and use their own maintenance people to 
new men to join us and participate in the renew and waterproof the wear and tear 


Sell. 
Part-Time 


continuing demand for products in the 
building maintenance industry. Roofs 
everywhere are leaking. Concrete walk- 
ways and floors need repairing; mortar is 
dieimegratg; Parking lots are cracking 
and full of chuck holes. With our Seam- 
less Spray equipment, plants, shopping 
centers, motels, service stations, apart- 


.. Make 
Full-Time 
Income 


on roofs, walls and grounds. We loan 
them FREE our specialized, pressurized 
Seamless Spray equipment when they 
order Pace Products from you. You need 
no experience. Our sales program is 
neatly organized step by step for easy 
Starting, big sales that repeat and repeat. 
It's the program that's working now for 


Pace products save your customers thousands of dollars in labor 
and contractor costs. All products are sold with the unique Pace 
Maintenance Policy that makes it easy even for beginners to close 

sales. And—95% of sales closed by us are cleared the same — 
day so it's likely your commission check will be advanced — ^ 
the same week you send your order in. 


Pace's Seamless Spray can provide you with 
the immediate answer to your inflation 
needs. That's why | urge you to find 
out about this proven established 
business that offers full-time 
income for your spare 


Spray equipment sent 
out on FREE LOAN. 
Their own men 
do the work 


Now! ROOF RENEWAL 
that customers are searching for. 80% of the customers 
you sell come back again and again—great repeat sales! 


ment buildings are bypassing the high 
cost of contractor repair 


men all over the U.S. and Canada. 


No 
Investment 
ever required 


Here's a prime opportunity for you to start 
taking orders and cash in on Big Ticket 
sales. Remember, you never, ever put up 
any of your own money as investment after 
you're approved. All selling materials 
Including actual "Live" samples you need to 
Close Big sales come to you free of charge. 
No obligation—just mail coupon. 


TELL ME MORE ABOUT MAKING 
OVER $1,000 ON SINGLE ORDERS. 


PACE PRODUCTS, INC. I 
Live Selling Demonstration, AGE pet rr a 1 
the sales clincher every time! OK, Dick Rogers! I'm interested. Please rush facts about Ù 
It eliminates competition. Convinces even the Qu pare tne, Dig income) caress onthe. BIG =A I 
most skeptical prospect. Write me today. lII - VES EMM CS "e ito I 
pA I 5 Wet-Jet ings for is 
d y you the menog facts about ‘Selling the ParkcKing for black tops — NO OBLIGATION-NO INVESTMENT jg 
Ig : hi »; y pick Roetes, I L.M.S. for building exteriors 1 
INTERNATIONAL INQUIRIES INVITED! — PRINT NAME ————— — — ——- =l 
We sell Pace in more than 60 countries. Interested in joining our V ADDRESS E L| 
il team? Tell us about your business round. Pace. [| [| 
Products, International, 8900 Indian Creek Parkway, P.O. Box 12081, & CITY/TOWN ST) 
Overland Park, Kansas 66212. TWX 910/749/6628 Pace, Intl. Me ee ee al 


When there's no 
room foran 
ordinary tool. 


Sanding Plastic 


Sharpening 


Convex Curves 


The combination of a quiet-running, ander and 
1 wide x 30" long sanding belt makes this the most useful single 
powertool you'll ever own. 

The disc handles rough sanding and shaping. The belt sander 
takes care of finishing, sharpening and polishing. 

3" throat depth, easy belt adjustment makes inside sanding 
simple. Has a platen that provides a rigid sanding surface if you 
need it but removes for flexible belt sanding. 

Great tool if you don't have a workshop. Great tool if you do. 
Available wherever fine power tools are sold. 

Dremel, Division of Emerson Electric Co., Racine, WI 53406. 


THE DREMEL 
DISC-BELT SANDER 
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Wall fan 


blows hot or cold 


Most wall fans mount on an exterior 
wallto exhaust air outside. This one is 
different. 

The Thru-The-Wall fan kit is made 
for interior walls. The idea: exchange 
air between adjoining rooms in your 
home. Use it, and the fireplace or 
wood-burning stove, for instance, 
heats more than just the den. 

Each kit comes with two eight-by- 
eight-inch white wall vents, a six-inch 
90-cfm booster fan, thermostat, and 
speed control. 

The thermostat is factory-set to 
close its contacts at 80 degrees F and 
open them at 75 degrees. (The setting 
can be changed, however, with a 
screwdriver adjustment.) The bimetal 
stat normally bolts directly to the 
back of the fan or where the air is the 
warmest. That would put it in the 
heated room to push out warm air, in 
the receiving room to get cool air from 
air conditioning. 

The speed control varies the amount 
of air exchanged. This is placed in a 
standard electrical box (not included) 
and mounted at a convenient place in 
the wall. (Since all wiring is within 
the wall, all local electrical codes must 
be followed.) 

Although the two wall vents are 
usually back-to-back in adjoining 
walls, the system can also prevent air 
stratification in a single room. Merely 
place the fan and one vent in the wall 
near the floor, the second vent in the 
same wall near the ceiling. The fan 
sucks the warm air down through the 
interior wall space between studs, 
recirculating it at floor level. 

The Thru-The-Wall kit is $43.50 
from Dale & Assoc., Distributor Div., 
2870 Bartells Dr., Beloit, Wis. 
53511.—W. J. Hawkins 


It's like day and night. Crashing cymbals, 
Iclean tight bass, more trumpets or more 
vocal; you're in complete command. 

This professional 10 band stereo equal- 
izer is on sale due to a very large cash pur- 
ichase by DAK from Numark, the profes- 
sional studio disco people. 

CAN YOUR STEREO SOUND BETTER? 
Incredibly better. Equalizers are very 
different from bass and treble controls. 

Bass controls turn up the entire low end, 
making the sound muddy and heavy, but 
with an equalizer, you simply pick the 
control that sounds best to you. 
You can boost the sound at 30hz, 60hz 
120hz, or 240hz to improve specific areas 
of the bass. And best of all when you 
boost bass you don't disturb the mi 
range frequencies and make your favorite 
singer sound like he has a sore throat. 

The high frequencies really determine 
the clarity of your stereo sound. When 
you turn up the treble control, you get a 
boost of the entire high end: voice, tape 
hiss, cymbals and distortion. 

With an equalizer, you can cut tape hiss 
at about 8000hz, but still boost the cym- 
bals and overall clarity. of the sound by 
boosting the 15,360hz control. You can 
also boost or cut specific frequency areas 
to add or SUD vocal, inpet, etc. 


First, we hooked the equalizer up to our 
president's stereo, (about $20,000) and 
experimented with the equalizer and 
compared it with several already in the 
system. No difference in quality was 
heard between the SAE, the ADC and the 
Numark, they all are great units. 

The Numark frequency response is flat 
from 10hz to 100,000hz and the hum 
and noise is an incredible —96db, so we 
determined that the quality was excellent. 

THE WORST SPEAKER 
The second test. Realizing that not all 
of you may be insane enough to have 
$20,000 stereo systems with professional 
Altec Lansing Speakers, we selected an 
awful set of speakers. While they were 
walnut cased and 3 way, they sounded 
like a cheap AM radio. They had 12” 
woofers, a 5“ midrange, (from a portable 
AM radio | think) and a tweeter that ap- 
peared not to be connected. Certainly 
well below any system you may have. 
THE RESULTS 

For a scientific test, we used a pink noise 

record and sound pressure meter to see 


ake It Live 


We guarantee a 30 to 50% improvement in your stereo system sound, 
or your money back. Plus it's on sale for only $129. 


what exact improvement we could make. 
First we found that we could forget the 
7680hz and 15,360hz controls on the 
equalizer, they simply didn't have any 
effect because the speakers just didn't 
reproduce sound at those levels, even 
with the full 15db boost of the equalizer. 

But wait. When we dropped the mid- 
range controls at 480hz, 960hz and 1920 
down the full 15 db and raised the 15360 
by 10db, suddenly we were able to flat- 
ten out the sound to about 15,000hz. 

Well we did it. To be honest, the speak- 
ers really didn't sound all that bad. Not 
great, but really quite acceptable...In 
short, even with those rotten speakers, by 
using the equalizer we improved them to 
about the $300 a pair level. Think what 
you can do with your own speakers. 

The truth of the matter is that the better 
your speakers, the more you will appre- 
ciate the improvement of the equalizer. 

EASY TO HOOK UP 

Use your tape monitor circuit, but don't 
lose it. Yes, you simply plug the 'tape out" 
from the receiver or preamp to the ‘input’ 
of the Numark and the 'output' on the 
Numark to the ‘tape-in’ jack on your rec- 
eiver or preamp. 

Any time you push the tape monitor 
switch, you will hear the day and night 
difference in the sound. 

YOU STILL HAVE A TAPE MONITOR 

PLUS MORE 

Did you think you lost your tape mon- 
itor? Not so- -The Numark people design- 
ed this unit with a tape monitor switch 
and tape in and out jacks on the equalizer. 

The output from your receiver is fed 
direct to your tape deck, and with the 
touch of a button, you can choose flat or 
equalized signal to your recorder. 

With the touch of another button you 
can choose to listen to your recorder 
either flat or equalized. 

EASY TO USE 

Your ears, your head. Simply boost or 
cut any of the 10 different frequency 
areas to suit your own taste, You also 
have master gain or cut controls for each 
channel so that you can 'O' level or alter 
right or left total levels. 

Nobody but you and your own ears can 
tell you what is best. The real proof is 
when you switch in and out the equalizer 
with the tape monitor switch, you'll 
wonder how you ever enjoyed your 
stereo without the equalizer. 


THE FACTS 

There are 20 slide controls, each capable 
of boosting or cutting up to 15db from 
the signal wherever you desire. 10 con- 
trols for the left channel and 10 for the 
right, so you can compensate for one 
speaker being near a sound absorbing 
couch or any other environmental prob- 
lems with your room. 

Frequency controls for each channel are 
at 30hz, 60hz, 120hz, 240hz, 480hz 960 
hz, 1920hz, 3840hz, 7680hz and 15,360 
hz. Each control can add or subtract up 
to 15db. In addition, the master level 
controls for each channel can add or sub- 
tract up to 15db for total control. 

The frequency response is 10hz to 
100000hz, harmonic distortion only .01% 
and shorted hum and noise a low —96db. 

You get an equalizer defeat button and 
two main outputs on the back panel in 
addition to the tape out. You also get an 
AC accessory plug and system ground. 
It's backed by Numark's warranty. 
ORDER THE EQUALIZER RISK FREE 

Try the Numark professional 10 band 
equalizer in your own system for 30 days. 
Prepare for a shock when you turn on 
this unit. Your system will come alive as 
it never has before. An equalizer like this 
professional Numark can increase the 
quality of your sound 30 to 50%. And 
that's guaranteed. 

If you aren't 100% satisfied for any rea- 
son simply return it in its original box 
within 30 days for a courteous refund. 

To order your new deluxe 10 band 
Numark full sized EQ2400 risk free with 
your credit card, simply call the DAK toll 
free hotline, or send your check for only 
$129 ($6 P&H) Order Number 9182. (CA 
residents please add 6% sales tax). 

Wake up the sound in your stereo. 
Your ears will be glad you did, and we 
guarantee the improvement will be 
dramatic. No matter how good your sys- 
tem sounds now, it will sound 30 to 50% 
better or we'll give you your money back. 


* And, that's a real guarantee. 


DAK 


EC 


INDUSTRIES 
INCORPORATED 
Call TOLL-FREE .... -... (800) 423-2636 
In California Call . . (213) 984-1559 


10845 Vanowen St, North Hollywood, CA 91605 


PScar test & driving report By JIM DUNNE and En JACOBS 


PHOTOS BY JOHN KEATING 


America's top economy cars now chal- 
lenge the thriftiest imports. Several 


are rated at more than 45 mpg on the 
EPA highway cycle. Surprisingly, 
[| n they're not all tiny, stripped-down, 


diesel-powered models. Some are gas- 


oline-powered five-passenger cars 
that can compete with luxury models 
in comfort and conveniences. 


We've selected six of America's fuel- 
stingiest cars for a close look. (Next 


— thrifty doesn t month we'll examine six of the stingi- 


5 est imports.) Each car this month is 

have to mean tin the fuel-economy leader of its type 
y from its manufacturer. We’ve set up 

two non-competing subgroups: four 

gasoline-powered models (Chevrolet 


Cavalier ME, Ford Escort, Plymouth 
Continued 


CHEVROLET CHEVETTE DIESEL 


cvm "3 co -— oe Tae 
? VOLKSWAGEN RABBIT DIESEL li PONTIAC PHOENIX f 
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Commodore VIC-20...The Friendly Computer. 


"The first honest-fo-goodness full color computer 


you can buy for only $299-95” 


Complete Line of Hardware and Software 
Available to Expand your VIC-20 


VIC-20 — Commodore's revolutionary personal computer 
features color, sound, graphics, programmable function keys, 
built-in BASIC, expandable memory, low-priced peripherals and 
more! Connects to any TV or monitor. includes RF Modulator, 
switchbox, cables and self-teaching instruction book. / $299.95 
(See coupon below) 
Commodore Datassette — Provides handy economical 
storage of user-written or pre-recorded programs. / $75.00 
VIC Graphic Printer — Economical dot matrix printer makes 
paper copies of BASIC programs, letters, business data. / 
$395.00 
VIC-3K Memory Expander Cartridge / $39.95 
VIC-8K Memory Expander Cartridge / $59.95 
VIC-20 Super Expander — 3K RAM memory expansion, high 
resolution graphics plotting, color, and sound commands. / 
$69.95 

Programmers Aid Cartridge — More than 20 new BASIC 
commands help new and experienced programmers. / $59.95 


RECREATIONAL GAME CARTRIDGE: 


VIC AVENGERS * SUPERSLOT * VIC SUPER ALIEN * 
SUPER LANDER / $29.95 each 


COMPUTER PROGRAM TAPES: 

(Requires Commodore Datassette) 

Recreation Program Pack A — Car Chase; VIC-21; Blue 
Meanies from Outer Space; Biorhythm/Compatibility; 
Spacemath; Slither/Super Slither. / $59.95 

Home Calculation Program Pack A — Personal 
Finance | - Home budget; Personal Finance Il - Home budget. 
VIC Typewriter - Word processor for home use; Expense 
Calendar - income, expenses, appointments; Loan & 
Mortgage Calculator - Decision-making aid; Home Inventory 
Home belongings list / $59.95 


Programmable Character Set/Gamegraphics 
Editor — Lets the VIC user create up to 64 
programmable characters and use them in BASIC 
programs. / $14.95. 

Introduction to BASIC Programming — 
A gentle but thorough introduction to BASIC 
programming. Excellent first book for any 
new computerist. / $24.95 


VIC-20 Pt 
Guide — 
manual includes information 


on VIC BASIC, programming 
and much more. /$16.95 


To oraer accessories 
simply list on separate 
sheet and clip to 
coupon. 


William. Shatner 


A computer like this would have been 


Personal Computer Comparison Chart science fiction a few years ago. Now it’s 


Product Cum Aur T eM a reality. It’s the new VIC-20 by Com- 
Wer pes xem wes ses |  modore a full fledged expandable color 
Total Memory VERE — | computer that costs little more than 

ard (ROM & RAM) 2K 26K Re 20) video games. And it’s so easy to use 
Memory (RAM. Not ^ you can be writing your first program in 
Bxpanson o XX — Aube ET 4 

d 15 minutes! 

Sie Everybody loves video games and the 
Programan Commodore VIC-20 has some of the 


Functon Keys 


Lus best. But the VIC-20 can also help 


Basic Rade Stack | children with their homework. Mom can 
rd - oe, use it for home budgeting. Dad can even 
DEAS Yo lw he take the lightweight, portable VIC-20 to 
RS232 Interlace — $49.9$ — $21995 $22500 $19.95 the office for financial and business ap- 
Number of Keys 66 s 0 E plication. 
ee R r 5 " The Friendly Computer at a Friendly 
Tapia d É Price: At $299.95 the Commodore VIC-20 
naracters 512 256 64 256 is the friendliest way we know to learn 
acturers suggested retail price September 1, 1981 computing. It has a full computer key- 


board even a small child can operate. 
The VIC-20 also plays music, has exciting graphics, lets you create 
pictures. It even tells you when you've made a mistake and how 
to correct it. (That's very friendly!) 
The VIC-20 can take your children from preschool through 
post-graduate studies. 
P Why get just another game that 
could end up in the closet? Get an 
honest-to-goodness computer for 
just $299.95. 
Free with every VIC-20 computer 
This 164 page guide tells you ev- 
erything you need to know about 
your VIC-20 and how to operate it. 
Written for the beginner, you'll be pro- 
gramming on your VIC-20 in minutes! 
Order now. We'll ship your new VIC-20 computer 
directly to you. 15 day free trial. 


Contemporary Marketing, lnc. 
790 Maple Lane, Bensenville, IL 60106 
Faster Service for Credit Card Customers 


Call Toll Free 800-648-5600 (n Nevada call: 


24 hours a day 800-992-5710) 


‘commodore 
TTT TT TTT iT iti yy | 


Yes, | want to start using the new VIC-20 I 
personal computer right away. 
Please send me: 
Commodore VIC-20 computer(s) at $299.95 each. 

(Item No. 2000). Add $4.95 per computer for shipping and insurance. 
Ilinois residents include 54% sales tax. 
LJ Check/M.O. Enclosed [ Charge my credit card: 


a 
E 
E 
a 
LJ MasterCard L visa L] American Express L] Diners Club [| 
E 
E 
[| 
[| 
a 


Card No.. Exp. Date. 
Name. 
Address. 
City, State Zip 


Signature 


ry Marketing, inc. 
PSMF-032 790 Maple Lane, Bensenville, IL 60106 (^ CMI1982-263 


GMC is 
adivision of 
General 
Motors. 


Introducing the Little Rig. 

It's the new GMC S-15 pickup. 

And it's the most compact 
hauler ever to wear the GMC 
nameplate. 

But don't be misled by its 
trim dimensions. Our new Little 


Rig is built to do a big job of truck- 
ing. In fact, with its available 
longbed box, V-6 engine, and 
heavy-duty payload package, it'll 
carry 1500 pounds of passengers 
and cargo. 

Yet, when it comes to econ 


it acts more like a compact cai 
than a truck, a fact happily 
confirmed by these mileage 
estimates: 


And when you take the wheel, 
he Little Rig may well remind you 
of some of the sportier cars in 
your life. 
But you always have that GMC 
on the grille to let you know there's 
hardworking truck behind it. 


See the Little Rig where bigger 
onesare sold. At your GMC truck 


for comparison. Your 
mileage may differ 
depending on speed, 
distance, weather. 


lower in California. Some GMC trucks are 
equipped with engines 
produced by other GM 
Divisions, subsidiaries, 
or affiliated companies 
worldwide. See your 
GMC truck dealer for 

. details. 


There's only one way to play it. 


No other ultra brings you a sensation this refreshing. 
Even at 2 mg., Kool Ultra has taste 
that outplays them all. 


NEW 
KOOL ENS 
ULTRA 


Warning: The S 
E That Cigarette S 
0.6 mg. nicotine av. 


a 
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TC3 Miser, and Pontiac Phoenix) and 
two diesels (Chevrolet Chevette and 
Volkswagen Rabbit). 

All six of our cars got outstanding 
fuel economy. In our steady-state test- 
ing at 55 mph, economy figures 
ranged from 35.7 mpg for Cavalier 
and Phoenix to 43.6 mpg for the Rab- 
bit Diesel (see mileage table below). 
While those numbers fall far short of 
the cars’ EPA highway ratings, they 
are still impressive. 

You may be startled to see that 


What's a domestic? 


Are you surprised to see the VW Rabbit 
classified as a domestic car? You might 
also be surprised to learn that some 
"domestic" cars—such as Chrysler Im- 
perial, Ford EXP, Dodge Diplomat, 
Mercury LN7, and Plymouth Gran 
Fury—are built in Canada. That's not 
new; cars assembled in America and 
Canada have long been called domes- 
tics, while cars built anywhere else 
have been considered imports. 
Although the Rabbit was originally 
imported from Germany, all U.S. Rab- 
bits (except the limited-production 
convertible) are now built in Pennsyl- 
vania. We think that qualifies it as a 
domestic. We'll extend that umbrella 
to any "foreign" cars and trucks 
assembled in America, including those 
from the new Honda and Datsun plants. 


PS serviceability ratings 


Escort's 43.3-mpg performance beat 
that of the Chevette Diesel (40.1) and 
almost nosed out the Rabbit Diesel. 
The diesel results are somewhat mis- 
leading, however. Our test Rabbit had 
only 400 miles on the odometer; the 
Chevette, about 1,700. Neither will 
deliver really good economy in the 
first 3,000—4,000 miles. After that, a 
good example of either should be able 
to crack 50 mpg in careful highway 
driving. 

In addition to fuel-economy testing, 
we ran our full battery of tests. Start- 
ing with the gasoline-powered models, 
here's what we found. 


Cavalier ME: getting better 


This is the fourth GM J-car that 
we've treated to a full track test since 
they were introduced last year. We 
think they're getting better. The driv- 
ability, highway-surging, cold-start- 
ing, and rough-idling problems we've 
reported previously seem to have been 
cured by modifications to the engine- 
control computer. 

Our complaints about the J-cars’ 
power still stand, however. Even with 
the four-speed manual transmission— 
which gives better performance, econ- 
omy, and smoothness than the three- 
speed automatic—J-cars are slow. Our 
Cavalier averaged a casual 17.7 sec- 
onds to accelerate to 60 mph carrying 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Authors' opinio! 


WOW WOT WNW Escort 
OO i 0G — ONO SH TC3 Miser 
NANATWOTNNO lette 


ORR RAW OV CO I) 4. Phoenix 
= Rabbit 
wawawan Oo aaa 


w 
z 
H 
$ 
$ 
3 
2 
3 
5 
2 
3 
5 
1 
5 
3 

n 


two people and about 30 lbs. of test 


gear. 

Like all J-cars, the Cavalier could 
make good use of a five-speed manual 
transmission. (One is on the way.) A 
more powerful, optional engine is also 
in the works, which should further 
enliven the Cavalier, although proba- 

Continued 


How easy is it to service these cars? To give you an approx- 
imation of how difficult it is for a typical person to perform 
various service operations, we examine each test vehicle. 
The numbers mean: 1, very difficult; 2, difficult; 3, average 
degree of difficulty; 4, easy; 5, very easy. 


uf 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 


Engine oil 
Coolant 


Olympic-quality timing equipment monitors every run through 
our high-speed handling and low-speed slalom courses. 


Checking the engine 


Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fill 


EPA fuel mileage (mpg) 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bul 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals. 
Rear running lights 


Chevrolet 
Cavalier ME 
wt. 
ss |a | Phoenix 


Highway 
City 
Calif. city 


slale Fess 


EE 
" 
8 

slale 


Checking fuses 
Spare-tire accessibility 
Changing belts 
*Sealed 


PS fuel-mileage tests (steady-state mpg) 
35 mph 53.9 59.5 
55 mph 35.7 40.1 


40.4 
35.7 


66.5 
43.3 


50.1 
37.7 


63.5 
43.6 
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bly at the expense of a couple of miles 
per gallon. 

The ME designation stands for 
"maximum efficiency," and with it 
comes an equipment package de- 
signed to optimize economy. To keep 
the car as light as possible, power 
Steering and air conditioning are not 
available. 

Without power, you might expect 
the steering to be rather trucklike. It 
isn't. Even with almost two-thirds of 
thecar's weight on the front wheels, it 
is still relatively easy to steer. 

The Cavalier's driving position is 
good, and all-around vision is excel- 
lent. Handling and ride comfort are 
both good, but a little refinement 
wouldn't hurt. 


Escort: the missing Lynx 

When Ford brought out the Escort/ 
Lynxtwins last year there were a two- 
door hatchback and a four-door sta- 
tion wagon, but no four-door hatch- 
back. This year that gap has been 
filled. (Mercury punfully calls its ver- 
sion the "missing Lynx.") 

The added convenience of the extra 
two doors is welcome, but, once inside, 
passenger space in the rear is mixed. 
There's fair-to-good knee room, good- 
to-excellent head room, and adequate 
leg room. The rear seat seems to have 
more padding and offers more comfort 
than most fold-down types. 

Folding that seat down is easy, and, 
with the hatchback body design, that 
gives a generous 103 cu. ft. of cargo 
space. With the seat up, a cargo shield 
hides valuables stored in the "trunk" 
and also muffles rear-suspension and 
road noises. 

The rest of the car is like the two- 
door model, with plenty of leg and foot 
room up front. Suspension changes 
made for the '82 models have eased 
the handling problems we complained 
of last year. The car is still short on 
power, however. For maximum fuel 
economy our Escort had the standard 
wide-ratio manual transmission, 
which we dislike intensely because of 
its overly wide ratio gaps. A close- 
ratio four-speed is available if you'd 
rather have better performance, but 
you give up about two mpg. A future 
five-speed should give both perfor- 
mance and economy. 


TC3 Miser 


It's easy to overlook the Plymouth 
subcompact in this group because, 
along with its Dodge O24 twin, it's 
been around for a while. Unlike the 
Cavalier's ME package, the TC3's top- 
economy Miser package is also avail- 
able on its twin as well as on their 
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Computerized data-acquisition system 
(on observer's lap) is the heart of the PS 


four-door parents (Plymouth Horizon 
and Dodge Omni). You get the highest 
possible economy in your choice of 
two- or four-door body styles—which is 
also true of Escort/Lynx. 

Under the skin, TC3 and its family 
have many similarities with the Rab- 
bit. The standard 1.7-liter four-cylin- 
der engine is, in fact, a Rabbit engine, 
built in Germany and sent to Chrysler 


testing program. It provides an instanta- 
neous display and a permanent record. 


for its final dressing-out with carbure- 
tor, alternator, and other auxiliary 
equipment. 

Generally, the TC3 and other mem- 
bers of its family display very good 
handling. This car, however, was 
hampered by lackluster tires. Braking 
may also have been affected, since the 
brakes and tires must both work well 

Continued 


Performance comparison with selected models 


Accelera, Brakes 60-0 Handing Maneuver 


- Noise @ 60 


Eg te a Er (mph) my mph (dBA) 
1982 Pontiac J2000 4 25 189 193 622 276* n 
1981 Volkswagen Rabbit Diesel 4 38 245 m 620 276* 74 
1981 Ford Escort 4 28 185 187 64.0 276* 73 
1981 Plymouth Horizon 4 25 12.6 203 61.4 27.6+ 72 
1981 Chevrolet Chevette 4 30 17.9 196 63.7 2185 74 
1981 Chevrolet Citation 4 22 159 163 60.2 2764 n 


Sears goes . 
nose to nose with 


the leading competitor. 


The Sears Craftsman 20-HP Full Featured Garden The comparable model of the leading competitor’s 


Tractor gives you all this: garden tractor gives you all this: 

W Smooth-operating hydrostatic transmission ll. Smooth-operating hydrostatic transmission 
BW 20-HP twin-cylinder engine @ 19.9-HP twin-cylinder engine 

W Hydraulic lift for controlling attachments W Hydraulic lift for controlling attachments 
W Optional front and rear P.T.O. (Power Take Off) W Standard front P T.O. Optional rear P.T.O. 
W Pinion and gear steering; 2 turns lock to lock (Power Take Off) 

But the Sears Craftsman also has all these W Power steering; 2% turns lock to lock 


other important features: 


a I want to know more about the 
complete line of Sears Craftsman 

Full Featured Garden Tractors. 

Send me the facts. Mail to: FF Tractor, 
Sears, Roebuck and Co., Sears Tower, 


BSC 20-04, Chicago, IL 60684. 


Bl Gives you an average of 10% more 
horsepower at the drawbar than they 
do...More power where you need it. 


E Sure stopping. . . because the hydro 
control returns to neutral as soon as 
you hit the brake. 

My Name 


E A 3-way seat that adjusts to your height, 


your weight and your driving angle as well. Address 
E Three models: 18, 20 and the most powerful los County. 
gas-powered garden tractor you can buy, 24-HP. ] state Zip Area Code/Phone 
Bl Only $4,499. About $697 less than the leading | Sears store closest to me 
competitor, based on an October 1981 market survey* | For power and performance Se 
© Sears, Roebuck and Co. 1982 rr ror | sa You can count on ea 
Available at most Sears retail stores. B-market survey of 23 dealers. 


Prices apply only to the continental United States. Prices vary by dealer. Mem me — — í— — — — — — — — — — -— -— d 
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for good stopping distances. The TC3 
braking earned a dismal zero in our 
rating. 

There's plenty of room up front in 
TC3, but space is limited in the back. 
If you need the rear-seat room, 
remember that the Miser package is 
available on the four-door Omni/Hori- 
zon models. 


Fuel-injection Phoenix 


The bigger, five-passenger Phoenix 
compact appears in this exclusive 
fuel-pincher club because of its Ponti- 
ac-developed throttle-body fuel injec- 
tion (see "Throttle-Body Injection," 
this issue). TBI allows Pontiac to tune 
the car to produce maximum power, 
highest fuel economy, and minimum 
emissions. Controlled by an on-board 
computer, the result is a quicker, stin- 
gier car with better drivability. This 
TBI system is installed on the Pontiac- 
built 2.5-liter four-cylinder engine 
that serves as the base engine in a 
host of GM cars this year. 

The changes TBI makes in the 
Phoenix all seem for the better. There 
are some potential drawbacks to the 
high-mileage Phoenix, however, but 
you'll have to judge how they would 
affect you. As with the Cavalier ME, 
power steering and air conditioning 
aren't available for this fuel-economy 
model. Unfortunately, the manual 
steering is downright difficult for frail 
people at low speeds or when maneu- 
vering to park. 

The rest of the car gets the same 
generally high marks as earlier Phoe- 
nixes, since little has been changed for 
'82. (In fact, since this was the first 
test of a fuel-injection Phoenix, the 
engineering car sent to us was actual- 
ly an '81 body with the '82 drive 
train.) 


Chevette Diesel 


Like the TC3 and Rabbit, the Chev- 
ette Diesel is yet another U.S.-built 
body with a foreign-built engine. In 
Chevette's case, the engine and trans- 
mission come from Isuzu, GM's Japa- 
nese affiliate. It's a good combination 
and helps make the Chevette a rea- 
sonable performer—reasonable for a 
diesel, that is. 

Like its VW partner in our diesel 
duo, the Chevette is slooooow. Each 
averaged more than 27 seconds to 
reach 60 mph, and neither could reach 
70 mph on the test track's /2-mile+ 
main straightaway. Careful gear- 
ratio choices, however, make the cars 
surprisingly lively at low speeds. 
From mid-range up, though, response 
is billiard-table flat. 

While a well-broken-in Chevette 
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Chevrolet Cavalier ME, Fo 


rd Escort, Plymouth TC3 


Miser, Pontiac Phoenix, Chevrolet Chevette Diesel, 


and Volkswagen Rabbit D 
and test results 


DIMENSIONS (inches) 


Wheelbase. 

Overall length 

Overall height 

Overall width 

Track. ER. 

Ground clearance. 
Front head room. 

Front hip room 

Front leg room 

Rear head room 

Rear hip room 

Rear leg room (min). 
Rear knee room (min.) 
Couple distance 


SPECIFICATIONS 
Engine 
Displacement (cu. in./U) 
Compression ratio. 
Carburetion 

Net hp @ rom 
Net torque @ rpm 
Transmission 

Ade ratio 

Tire make. 

Tire type. 


Tire size 

Steering 

Overall steering ratio. 
Turns, lock to lock 
Turn diameter (t) 
Front suspension 


Eor2z5 


Four-speed man. 
3591 


Michelin 
- XIX steel-belted 
radial 
PI65/80R13 
Rack and pinion Rack and pinion 
2201 2131 
40 
351 
Independent. 
MacPherson 
struts 


Semi-indepen- 
ent, crank twist 
axle, coil springs 


Rear suspension Independent. 
trailing arms, 
lower control 
ams. col 
Front stabilizer-bar springs 
diameter (in). 094 
Rear stablizer-bar 
diameter (in) 


Trailer towing (max. Ibs.) 


na 
None 
00 
Traiter tongue weight 
100 
Discidrum, power 
Brake swept area (sq. in.) 2146 
Fuel tank (gal) 
Trunk space (cu. t) 
Littover height (in. 
Curb weight (Is. 
FIR weight distribution (%) 
Basic price.. 
Pace as tested 
Major options on test car 
wiper $117, con- 
sole $111, power 
‘steering $190. 
ear defroster 
$120, AWEM 
stereo $106, 
aluminum 
wheels $232, 
handling sus- 
pension $139, 
premium sound 
system $105 


custom paint 
$164 


TEST RESULTS. 

Acceleration (sec) 
0-60 mph 
25-70 moh 

Brake test (cool) 60-0 mph 
Stopping distance (ft) 
Pedal pressure (Ibs.) 

Brake test (hot) 60-0 mph 
Stopping distance (ft) 
Pedal pressure (lbs) 
Interior noise @ 60 mph 
(dBA) 

Handling test (mph) 

Maneuverabilty test (mph) 


TEST CONDITIONS: Ambient temperature, 60°F; relative humidity, 80 
‘With rear seat folded: *measured manually: **unable to reach 70 


166 
212 


185 
i40 


176 
125 


600 
276+ 


Diesel will reel off impressive fuel sav- 
ings, you may feel shortchanged. As 
the lone front-engine rear-drive car in 
the group it gives up considerable 
interior space to a large transmission 
drive-shaft tunnel. The result is a 
rather cramped interior, although the 


iesel—dimensions, specs, 


Yolkswagen 


52 @ 4800 
72 @ 3,000 
eespend ‘man. 


Mi 
XIX steel-belted 
radial 
P175/70R13 
Rack and pinion 
2081 


51 @ 54 
72 @ 2000 


85 @ 3000 x 
Five-speed man. 
3361 


Four-speed man. 
2691 

Goodyear 
Polysteel radial 


P175/70R13 
Rack and pinion 
184:1 


General 

Dual Steel It 
radial 
P185/80R13 
Rack and pinion 
26.0.1 


Goodyear 
Viva radial 


PI75/75RI3 
Rack and pinion 
1801 


34 
Independent, 
son 


308 312 

Independent, independent, Mac- 
single lower con- Pherson struts 
trol arms, coi 

springs 

Solid axle, coil 
springs 


struts, struts 
Independent, 
sem-traiing 
arms, coil 
springs 


Semi-independent, 
lorsion-beam ane, 
coil springs 


Semi-indepen- 
dent, trailing 
arms, twist ale 
oil springs 


0.86 


0.79 
1000 


na. 
None. 


087 
063 
Not 


None 


No 
recommendation 
No 


No 
recommendation 
No 


recommendation 
pana man. 


100 
Disciórum, power 
2616 2198 


recommendation 
Disc/drum, power 
130 

107 

290 

2207 

62/38 

$599 
$6,882 

Rear delroster 
$120, cruise 


control $155, 
AMFM stereo 
$184 


$8,005 
$9,125 
AC $630, sunroot 
$265, AVI. 
stereo $230 


Deluse exterior 
$129, rear de- 

windows $165, roster $111 

VFM stereo 

$131, luxury trim 

$312. aluminum 
radial tires 
$115, AWM 
stereo $100, 

seat $196. con- — bucket seats 

sole $100, rear $249 

defroster $125, 

custom exterior 

sus 

i1 

188° 


179 
9 


percent; barometric pressure, 29.9 inches Hg 
mph in specified distance 


seats are comfortable and you have 
excellent vision all around. 
Rabbit Diesel 


The plush interior and hefty price 
tag of our cushy LS Rabbit definitely 
Continued 


Know how to fix it...to tune it...to service it...to 
Wicep it running right. The TOTAL SERVICE MAN- 
guar for your car will show you how fo do everything 

Ce. gfrom a minor adjustment to a major repair. 


HTOTAL SERVICE MANUALS are digests of official ` 


TOTAL SERVICE MANUALS 


(0935 DATSUN 710 73-76 covers ali models, 
8271 DATSUN 810 77-80 covers all models imported 

1258 DATSUN 311 sports car 1600/2000 SPL & SRL mals 
9297 DATSUN PICK-UP 68.80 covers all 521 & 620 models 
0871 DODGE 68-77 tor ai Monaco & Polare models 

1259 DODGE OMNI 78-80 covers all models inc 0-24 

8371 DODGE PICK-UPS 65-78 covers al 4-whi dr models 
1298 DODGE PICK-UP 71-80 for all 2-whi dr. models 

8203 DODGE VANS 67-70 al, 4 & 1 ton mals mc Plymouth 
6070 DODGE VANS 71.80 covers all modets 

8192 DUSTER 70-76 for al modes inc. Scamp 

0178 ESCORT, FORD 80:81 covers al models 

8189 FAIRLANE, FORD 62.70 covers ali modes 

8366 FAIRMONT.FORD 72.80 covers sil modes 

9874 FALCON, FORD 6 64-70 covers al 6cyi models 

9776 FIAT 124 67-77 al inc sdn. sta wgn, TC, soe) 

0844 FIAT 124 SPORT 68.78 ail coupe & convertible models 
9640 FIAT 128 72-79 for all models inc SL & Rally 

8742 FIAT 131 75-80 covers all models inc Mirafon 

1201 FIAT 850 64-74 all sedan. coupe & spider mals 

(0399 FIAT X1/9 73.80 covers al models 

6022 FIAT STRADA 79-80 

1073 FIESTA, FORD 77-79 for ali models 

0675 FIREBIRD 67-69 covers all models 

6309 FIREBIRD 70-80 covers all models nc Trans Am 

9611 FORD 71-78 inc LTD i, Ranchero. Thunderbird 

0872 FORD 68.81 for Custom Galane.LTD, XL & wagon mais 
9369 FORD COURIER 72-80 covers ai models imported 
8205 FORD PICK-UP 65-68 all 2 & 4-whl dr máis, 1/2-1 ton 
0451 FORD PICK-UP 69.81 covers ali models 

8204 FORD VANS 61-80 for all V2, a, &1 ton models 

0453 FORD VANS 69.79 covers ali 6 & VB models 

9436 GRANADA, FORD 75-80 covers all models 

0644 HONDA 360, 600, 67.75 for a models inc “Z 

0885 HONDA ACCORD 77-80 covers all models 

8694 HONDA CIVIC, 73-79 covers al models nc CVCC 
9787 HONDA PRELUDE 75.80 compete coverage. 

8206 INTERNATIONAL SCOUT 67-73 800. A. B. I mais 
8565 INTERNATIONAL 62-78 tune/maintain Scout. wagon. pick-up 
1206 JAGUAR 55.69 sedan mdls 2.4, 3.4, 38, 240, 340 
1043 JAGUAR E-TYPE 61-72 covers all 6<cybnder models 
9612 JAGUAR E-TYPE V12 71-74 covers ai models 

9399 JAGUAR XJ6 68-78 covers all models 

9617 JAGUAR X112 72-79 for a moceis inc XS, Daimler 
9769 JEEP 50.65 for 4 & 6 cy! staton 


1713 ALFA ROMEO 62.78 for ali Gulia, GT & Spder models 
9641 ALFA ROMEO ALFETTA 73.79 covers all models 

8677 AMC GREMLIN, HORNET, PACER 71-79 for all models 
8190 AMC MATADOR, REBEL 67-74 covers all models 

(0991 ARROW, PLYMOUTH 76-77 for ali moceis 

2497 ARROW PICK-UP for ail models inc 0-50 

9404 ASPEN, DODGE 76-79 covers al models 

7122 AUDI 100 70-77 for all modes inc 100L 

9590 AUDI 4000 79.81 covers ali models 

0664 AUDI 5000 77-79 

0726 AUDI FOX 73.79 covers ali models 

0916 AUSTIN AMERICA 68-71 covers all models nc 1100, 1300 


1203 AUSTIN HEALEY 100/6, 3000 56-68 tor all models 
0379 BARRACUDA & ‘CUDA 65.72 all 6 & VB models 

8154 BLAZER, CHEVY 67.79 all mals pius Suburban & GMC Jimmy 
1042 BMW 2002 59-77 inc 1500, 1600, 1602, 2000 except CS 
9813 BMW 3201 77-80 

9326 BMW 75-79 inc 5281,530),6301,630CS: 63305, 733) models 


9760 BMW 2500, 2800, 3.0 a! mds inc Bavaria & CS. 
0504 BRONCO, FORD 66:81 for all 2 & 4 wni drive models 
6308 BUICK 68-76 inc Electra, Le Sabre, Riviera, Wildcat 
0727 CADILLAC 68-74 ali models excpt El Dorado 

8678 CAMARO 67-80 covers all 6-cyl & VB models 

9557 CAPRI 70-76 for al 2000, 2600, 2800 mals 

6021 CAPRI 79:80 covers all models inc Ghia 

9851 CAVALIER 82 also covers Cimarron & 2000 models 
0379 CHALLENGER 70-72 covers all 6 and V8 más 

8446 CHAMP PLYMOUTH 77.81 covers all models imported 
8331 CHARGER 67-70 for all models inc 500 & R/T 

8212 CHARGER 71-75 covers all models 


0383 CHEVELLE 64.79 inc Malibu, Monte Carlo, EI Camino 
0838 CHEVETTE 76-80 covers all models 

1038 CHEVROLET 29-40 covers all 6cyl models 

0888 CHEVROLET 49.54 reprint of factory shop manual 
0051 CHEVROLET 55 or 57 reprint factory manual. give year 
8407 CHEVROLET 56 supplement to 55 manual 

1001 CHEVROLET 58.67 covers all cy! & VB models 

0870 CHEVROLET 68:81 lor Bel Air, Biscayne, Caprice, Impala 
8187 CHEVY Il 62-68 covers all 4, 6 & VB models 

0779 CHEVY LUV 72.80 covers all pick-up models 

8154 CHEVY PICK-UP 67-79 all 2 & 4-whl dr más plus GMC 
1662 CHEVY VANS 67-80 for al models plus GMC models 
0020 CHRYSLER 72.79 lactory manual. ..must give year 
9148 CITATION 80-81 also covers Omega, Phoenor, Skylark 
9588 CITROEN ID, DS 67.75 covers al S19, 20, 21 mals. 


actory workshop manuals. Each one is carefully re-Ù 
written for use by the do-it-yourself car owner. Clear Ù 
and easy to Sllow, yet complete and detailed enough fj 
even for professional use. You get all the important 
information plus hundreds of the best pictures, 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


$10.95 
$11.95 
$1295 
$1295 
$1295 
$1295 
$1295 
$1135 
$1195 
$10.95 
$10.95 
$1295 
$1195 
$12.95 
$1295 
$2495 
$1195 
$1095 
$1195 
$1195 
$11.95 
$1195 
$11.95 
$1195 
$1295 
$1295 
$1195 
$1295 
$1095 


8197 MERCEDES-BENZ 59.70 ali inc 190.200.300 & diesel mals 
0781 MERCEDES BENZ 190SL reprint of owner's manual 

1746 MERCEDES-BENZ 220 59-65 covers all mais, 

9483 MERCEDES-BENZ 220 68.72 mds except Diesel 

1747 MERCEDES-BENZ 230 63.68 inc 2305 & SL 

1748 MERCEDES-BENZ 250 65.68 covers all models 

9485 MERCEDES BENZ 250,280 68.72 all models plus 230 
0416 MERCEDES-BENZ 68.73 inc 280, 300 & 350, 450 VB mdis 
8439 MERCEDES BENZ 74-79 Covers ali models nc Diesels 


9436 MERCURY MONARCH 75.80 covers all models. 
0710 MERCURY ZEPHYR 78:80 all models inc turbocharged 
1105 MG TA, TB, TC, TD, TF 36.55. 

1098 MG MIDGET 58.78 covers all models 

1106 MGAMGB 55.68 covers all models inc twin cam. 
1720 MGB.MGB GT 69.79 for all roadster & coupe models 


8396 MGC réprint of factory manual 
0917 MINI 59-78 covers all models inc Min-Cooper 

(0884 MONZA. CHEVROLET 75-80 plus Astre Starfire Skyhawk 
9876 MUSTANG 6 65-72 covers ali cylinder models 

0479. MUSTANG VB 65-73 covers all models 

8272 MUSTANG I! 74-78 covers all 4, V6, & VE models, 
9386 MUSTANG 79.80 covers all models inc Gha 

0951 NOVA, CHEVROLET 69:79 covers all models 

7107 OLDS CUTLASS 70.80 covers all models inc 442 

6308 OLDSMOBILE 68.76 covers all 88 and 98 models 
1724 OPEL KADETT 62.73 1000, 1100, 1200 models. 
8273 OPEL 66-79 for ali models inc 1900 Manta & Isuzu 
9589 OPEL GT 68.73 covers all 1900 models 

0876 PEUGEOT 504 68.74 includes diesel models 

0711 PEUGEOT 504 DIESEL 74-80 covers ali models 

7124 PEUGEOT 504 68.79 for all gasoline engine models 
0883 PINTO 70-80 covers all models mc Mercury Bobcat 
0874 PLYMOUTH 68-76 Fury, VP. Gran, Suburban models 


1660 PLYMOUTH HORIZON 78.79 covers all models 
0851 PONTIAC 66-76 ali fullsize inc Bonneville, Catalina, GP 
(0489 PONTIAC TEMPEST 68.73 all mds inc GTO, Le Mans 
1650 PORSCHE 356 57-65 covers A, B & C models 

1591 PORSCHE 911 64.73 covers ali models 

8173 PORSCHE 911 74.77 includes N, S, Targa, Carrera 
1590 PORSCHE 912 65.69 with 1582cc engine 

3834 PORSCHE 914 70-76 al models nc 914/6 

0993 PORSCHE 924 76:80 covers al! models inc Turbo 
8008 PORSCHE 928 78.81 

0372 RENAULT 5 72-81 for al models inc Le Car 

1224 RENAULT 8, 10 62:72 covers all models inc 1100 


8264 
8211 
8212 


COLT & CHALLENGER 71-81 covers all models imported 
COMET 71:79 covers all models 
CORONET, DODGE 71.75 covers all models 


8207 
9805 


JEEP 66-79 forall Cherokee. Commando & Wagoneer más 
JEEP WAGONEER ) senes with 230 ohc eng 


9429 RENAULT 12 69-79 covers all models nc auto trans 
0645 RENAULT 15, 17 7178 all mals inc TL, TS 


9806 JEEP UNIVERSAL CJ-2. CJ-3 reprint factory manual 
0509 JEEP 55:81 lor al C15. C16, CJ-7, Scrambler mals 
8739 JENSEN HEALEY regen! oí factory manual 


0596 LANCIA BETA 76-80 for sedan. coupe & HPE models 
1254 LANDROVER 59-77 covers 2. 2A. 3 gas & diesel models 
0574 LOTUS ELAN 62-74 covers all models inc Pius 2 

0481 MAVERICK 69-71 6 cyl, 170. 200, 250 cu in. eng, 
8211 MAVERICK 72.77 covers all models, 

1550 MAZDA GLC 77.80 covers ali models 

0370 MAZDA RX2 70-75 covers sean & coupe mais 

0371 MAZDA RX-3, 100 70-74 covers al models 

0444 MAZDA 71.78 includes RX& and Cosmo models 

9941 MAZDA RX7 79-80 covers all models 

(0880 MAZDA PICK-UP 72.75 8.1600 & rotary eng más. 
0593 8 72.78 covers all models 


0477 CORVAIR 60:69 covers al models manulactured 
0478 CORVETTE 57-65 covers al 283 & 327 models 

9481 CORVETTE 66.79 covers al 327, 350, 427, 454 models 
1756 CRICKET, PLYMOUTH 70.73 also covers Hilman Avenger 
8188 DART & DEMON 68.76 covers all models 

1164 DATSUN 200SX 77.79 covers all models 

9592 DATSUN 2008x 1980 

8065 DATSUN 1200 & 8210 71:78 covers al models 

0783 DATSUN 210 79.80 covers all models imported 

8127 DATSUN 2402, 2602, 2802 70.78 covers ali models 
9152 DATSUN 2802'79.80 covers al modes inc 2807 

1657 DATSUN 310 76.79 covers all models nc 10 

1551 DATSUN 510 68.73 covers al sán & wagon mals 

1074 DATSUN 510 78.73 covers all models. 

9583 DATSUN 610 68.77 covers all models 


9618 CHILTON AUTO REPAIR 75:82 lor a American cars 
9407 CHILTON AUTO REPAIR 74-81 for all American cars 
1264 CHILTON AUTO REPAIR 73-80 for al American cars 
7137 CHILTON AUTO REPAIR 64.71 for ali American cars 
1763 CHILTON AUTO REPAIR 54.63 for all American cars 
7111 CHILTON TRUCK REPAIR 73.80 American & imported mdis 5 
8561 CHILTON TRUCK REPAIR MAN 61.71 for all 14:20 ton mais $19.95 
9700 CHILTON IMPORT CAR MANUAL 73-81 for ALL major makes $19.95 


0492 AUTO REPAIRS & PRICES tiat rate times 74-79 US cars... $7.95 
1146 PERFORMANCE WITH ECONOMY power from tuning & building $9.95 
7125 AUTO AIR CONDITIONING... service & repair al $795 
8726 TRANSISTOR IGNITION SYSTEMS covers them all $895 


AUTO RESTORATION GUIDE. best ever published .291 pgs 
CAR INTERIOR RESTORATION useful fcr all cars 
OLD CAR VALUE GUIDE latest ection 
BYPASS EMISSION CONTROLS 73.77 ai Foró buit cars 

YPASS EMISSION CONTROLS 71.77 GM cars 

IICK POWER MANUAL performance tuning the V6 models 

GREAT CAMARO ultimate picture/technical Book on car 
CHEVY V.6 How-to-handbook for all 78.81 engines 
CHEVY SUPER SPORT 61.76 everything about every model 
CHEVROLET RACING ENGINE how to buic 
CHEVY, RACING THE SMALL BLOCK . super performance 
CHEVY PERFORMANCE getting the most from small blocks 


1067 MORE MILES PER GALLON GUIDE vow 1» do good À cheap $735 CHEVY SMALL BLOCK, how 1o resi 

1197 ALCOHOL DISTILLER'S MANUAL for gasoho! & spirits $1295 CHEVY SMALL BLOCK, How to hotrod 

7110 WEEKEND MECHANIC'S HANDBOOK idea! manual for beginner $8.95 CORVETTE RESTORATION SOURCE BOOK 53-67 the ‘bible’ 
9622. HOW TO TUNE YOUR CAR good tor a cars $595 FABULOUS FIREBIRD new petire techs! history 

38030 POWER TUNING your cr. roc. van or RV $5.95 FORD SMALL BLOCK, How fo rebuió 

8859 GM DIAGNOSIS & REPAIR MANUAL 70.80 forall GM cars $9.95 FORD V. how to rebuid 9510.351M 400,425,460 engines 
3671 BASIC CAR MAINTENANCE & REPAIR pod ore 1o start wih $4.95 PINTO, how to rebia the cy 

1712 BASIC AUTO REPAIR MANUAL a must or any car $595 FORD PERFORMANCE how to get 1t for sireet or track 

1707 BASIC BODYWORK & PAINTING $6.95 MAZDA RX-7 bound coliection road tests, articles. etc 

1711 BASIC CARBURETORS & FUEL SYSTEMS for al US makes 3635 MUSTANG: COMPLETE HISTORY ines! Mustang Dok ye 
1706 BASIC CHASSIS, SUSPENSION, BRAKES .. tune & service $6.95 MUSTANG, HOW TO RESTORE YOUR complete how to manual. 


ENGINE POWER everything trom basics to super.tuning 

BOLT-ON PERFORMANCE what tc buy & what i will do 
‘SUPERPOWER - turbo & superchargng fuel jin 

DESIGN & TUNING COMPETITION ENGINES 

HOW TO MAKE YOUR CAR HANDLE street/trac 

AIRCOOLED ENGINES MANUAL ail 1 & 2-cyl over 15 cd 

‘SMALL ENGINE SERVICE MANUAL 2! cy! under 15 cd 
LAWNMOWER fix al gas-powered walking. pushtype 

RIDING LAWNMOWER manual for al major makes and models $8.95 
SMALL TRACTOR manual 65-81 all makes/models 8-30 hp $19.95 
MACHINING FUNDAMENTALS to use aii machine shop equp. $17.95 
EXCAVATOR OPERATION dozers, backhoes, loaders, cranes . $9.95 


FORK LIFT TRUCKS service, overhaul algas prop elec ... $1995 
HEAVY EQUPT REPAIR dozers, backhoes, cranes, plus $19.95 

0929 MOTORCYCLE MANUAL 68-81 all Japanese makes +HD $2495 

0135 MOPED SERVICE & REPAIR all makes & models 

(0557 CHAIN SAW SERVICE MANUAL for top 34 makes 


8002 OIL BURNERS. How to install and service 

8006 WASHING MACHINES fix ai makes & models 

7109 CLOTHES DRYERS fx al makes and models, $5.95 
1268 SEWING MACHINE REPAIR servce, adjust, repair all makes $895 
8727 KITCHEN APPLIANCES i retrgrts, ranges. tras, much more $698. 
9447 ELECTRICITY FROM WIND, WATER & SUN . how to get t 

8728 SOLAR HEATING & COOLING how to get it free 

8724 LOCKS & LOCKSMITHING complete. step-by-step course 

9959 TV REPAIR .begmner's gude. step-oy-step. b/w & color 


1708 BASIC IGNITION & ELECTRICAL SYSTEMS 
(0680 BASIC AUTO TROUBLESHOOTING for ail cars 

8359 BRAKE SERVICE GUIDE for repairing a! makes & types 
9410 TURBOCHARGERS most complete book on the subject 
3759 ELECTRONIC FUEL INJ MAN 70-77 for all imported cars 
9976 CARBURETOR BASICS troubleshoot/rebuid ail US, makes 
9411 HOLLEY carbs, all 2 & 4 bol. tune & rebuild 

9652 ROCHESTER carbs, all inc 4NV Quadrayet 

9666 SOLEX CARBURETORS al 1 & 2 barrel downdraft models 
6354 SU CARBURETORS tune & rebuid all to 1976 

9423 STROMBERG CD CARBS tune/rebuid all to 1976 

1511 WEBER CARBURETORS ture & rebuid all models to 1979 
0827 AUTOMOTIVE REFINISHING best. rofessiona! paint book 
8425 MINOR AUTO BODY REPAIR step by step how to 

5104 AUTOBODY REPAIRING & REPAINTING _ the best 

5106 GLASS FIBER AUTO BODY construction & repair 

9638 DESIGNING TOMORROW'S CARS irom idea to finished car 
1071 CREATIVE CUSTOMIZING how to do-it like a pro 

3726 ENGINE SWAPPING latest techniques with actual swaps 
18491 PRACTICAL ENGINE SWAPPING how to do it right 

6029 DIESEL GUIDE covers everything cwner/buyer shoud know 
0541 MODERN DIESEL CARS describes all modes now sold 
7128 DIESEL, How to convert your car, van, pickup to. 

8432 DIESEL ENGINES, HOW TO REPAIR.complete training course 
1017 AUTOMOBILE ENGINE REBUILDING 

9320 AUTOMATIC TRANS SERVICE 68-79 all Ford & GM models 


36.95 
$6.95 
$8.95 
$995 
$595 
$895 
$795 
$995 


$3.95 


$1495 


1554 RENAULT 16 65-78 covers all models 
0395. ROADRUNNER & SATELLITE 68:73 al models 
0750 SAAB 99 69.79 covers all models, 

8440 SAAB 67-79 covers all models inc Sonnet 

1098 SPRITE 58.71 covers all Mk 1, 2, 3 & 4 models 
8058 SUBARU 72.81 for all models inc Brat 

0845 SUNBEAM TIGER reprint of factory shop manual 
0489 TEMPEST, GTO, LE MANS 68.73 all models 
8189 TORINO 68.75 all models inc Elte, Ranchero 
0829 TOYOTA CELICA 71.80 covers all models 
3812 TOYOTA COROLLA 68:79 al models plus 5-spd trans 

7132 TOYOTA CORONA 70-80 covers al 4.cyl models 

0754 TOYOTA CORONA Mk 2 72-76 for al 6 cylinder models 
0647 TOYOTA HILUX 68.79 covers all pick-up models 

8524 TOYOTA LAND CRUISER 66:77 covers all models 

0901 TOYOTA TERCEL 79.81 

1200 TRIUMPH SPITFIRE 62.78 covers al models 

1015 TRIUMPH TRS, TR6, 67-76 al models inc TR250 

8693 TRIUMPH TR7 75-79 

8192 VALIANT 68-76 all mals inc Scamp. Signette 

0567 VEGA 70-73 covers all models including GT 

0884 VEGA 74.77 all models inc Monza. except Cosworth/Vegi 
0782 VOLARE, PLYMOUTH 76-79 covers ali models, 

1227 VOLKSWAGEN BEETLE 54.67 all mals inc Karmann-Ghia 
0140 VOLKSWAGEN BEETLE 68.77 al mais inc Karmann.Gha. 
0419 VOLKSWAGEN RABBIT SCIROCCO 75-79 a! gasoline models 
6009 VOLKSWAGEN RABBIT, SCIROCCO 80.81 a! gasoline models 
8166 VOLKSWAGEN RABBIT 77.80 covers diesel models only 
1125 VOLKSWAGEN BUS 61.79 all camper, van, transporter mals 
3582 VOLKSWAGEN TYPE 3 62.73 for squareback, fastback 
9778 VOLKSWAGEN 411, 412 68.74 covers al models 

8748 VOLKSWAGEN DASHER 74.79 covers all models 

9444 VOLVO P1800 60.73 ail models inc E & ES 

1754 VOLVO 142, 144, 145 66-74 for all models nc S & E 
9558 VOLVO 164 68.75 tor all models inc fuel injection 

3729 VOLVO 242, 244, 245 74.80 for all modes 

8311 VOLVO 264, 265 75-80 covers al models 
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Easy does it with 
WA 


Model ET-50 
ELECTRIC 


STAPLE GUN 


It's TRIGGER-FAST! 
Just plug in... and SHOOT! 


Its easy squeeze, trigger-fast operation makes 


the lightweight compact ET-50 Electro-Matic the 
homemaker's ideal all-around fastening tool! 
She'll breeze effortlessly through scores of light 
decorating and repair chores . . . like covering a 
valance, lining a closet, trimming a kitchen shelf 
or mending a torn screen! 

Yet it packs the staple driving power to penetrate 
hard woods! Perfect for those man-sized jobs like 
installing ceiling tile, insulation and weatherstrip- 
ping! Features on/off safety lock, one-piece solid 
Steel base. Uses 6 staple sizes: 1/4”, 5/16", 3/8", 
1/2", 9/16" and Ceiltile. 


Available at All Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


Arrow Fastener Company, Inc. 


271 Mayhill Street, Saddle Brook, N. J. 07662 


34 | POPULAR SCIENCE 


~ BUILD 
THE MOST 


IMAGINATIVE 


HOUSING 
CONCEPT 


TRK-STEEL's innovative housing offers 
the easy construction you've been 
looking for and much more. Our 
homes made of steel cost much 
less, are highly energy efficient, re- 
quire virtually no exterior mainten- 
ance, incorporate clearspan de- 
sign for unlimited interior flexibility, 
‘and the easy bolt-together assem- 
bly cuts construction time. To learn 
how you can build your TRI-STEEL 
home yourself for less, contact us 


Dealers Wanted 
TRI-STEEL's “imaginative Homes" 
made of steel provide the answer 
to the housing needs of the 80's. 
They are a low cost, quickly con- 
structed and maintenance free in- 
vestment in either single or multi- 
family housing. Due to increased 
demand for our homes, TRI-STEEL is 
seeking progressive dealers to 
meet our customer's needs. We 
want someone who. with our back- 
ing, can both sell and serve. If you 
quality and would like to join the 
growing number of successful TRI- 
STEEL Dealers, contact us today. 


£s 


4400 Crescent Denton, TX 76201 


(817) 566-1386 or 566-7081 
Regional Offices and Manufacturing 
Facilities throughout the U.S. 
© 1984, ALL RIGHTS RESERVED 


PS car test & driving report 


put it in the little-limousine category. 
The soft trim and instrument panel 
are the richest-looking you'll find 
short of a luxury car. And there's a 
luxurious feel throughout the car, 
with solid panels, firm seats, and a rel- 
atively quiet interior at cruising 
speeds. 

At idle, however, the Rabbit—like 
the Chevette—is noisy. In fact, our 
Rabbit was so uncharacteristically 
noisy at idle that it totally drowned 
out the Chevette one frosty test morn- 
ing when the two were sitting side by 
side in the motel parking lot. 

Like the Chevette, the Rabbit starts 
quickly. Its quick-heating glow plugs 
need only a seven-second delay before 
starting in normal weather. In cold 
weather the delay does drag on some- 
what, but that just gives you some 
time to put your seat belt on and get 
comfortable. 

The biggest news about the Rabbit 
is the upshift indicator light found on 
the instrument panel of every manu- 
al-transmission '82 Volkswagen. It 
tells you when to shift to the next 
higher gear for a big boost in fuel econ- 
omy without any loss of engine pulling 
power. The Environmental Protection 
Agency has recognized its effective- 
ness, and Volkswagen reports 80 per- 
cent usage by owners. 


Our picks: 


I'd like to have a Cavalier in my 
driveway despite its slow performance 
and relatively low fuel economy. Over- 
all, it’s the most pleasant to drive and 
live with. —J. D. 

I wouldn't consider any of these cars 
without better brakes and, in some 
cases, better tires. I value fuel economy 
highly, but not to the exclusion of 
strong brakes or good handling. With 
that caveat, I am most impressed with 
Phoenix because of the surprising 
improvements in power, drivability, 
and responsiveness. The changes to the 
Escort are also impressive. The car 
now handles more as it should have 
last year and is a bit quicker, but I'd 
hold out for the forthcoming five- 
speed. 

Cavalier is a nice, comfortable car 
that rides and handles well, but it also 
really needs a five-speed. The sporty- 
looking TC3 rides well and gives good 
economy, but is a bit Spartan inside. 
The Rabbit Diesel is certainly thrifty 
and pleasant to cruise in, but isn't a 
terrific bet for someone who does a lot 
of driving in hilly terrain or at high 
altitude. The same is true of the 
Chevette Diesel, but its gearing 
might be slightly better for hill coun- 
try.—E. J. 


[v] Test Yourself: 


Which do-it-yourself type. are you? 


No matter which do-it-yourself type you 
are, you've probably already learned one 
important fact. If you're going to do the job 
right, you need more than 
a couple of hand-held 
power tools. 

You need things like a 
separate table saw, a vertical 
drill press, a lathe and more. 
You need a lot of money to 
buy all those tools, and a lot of 
space to store them. 


Now you can enjoy a 
complete home work- 
shop at a substantial 
savings — and in no 
more space than a bicycle. 

No matter what your level of skill, 
and no matter how many power 
tools you now own, you should find 
out about the Shopsmith MARK V, 
an amazing 5-in-1 tool. 

The MARK V actually gives you five 
of the most needed workshop tools — 
10" table saw, 1642" vertical drill press, 
horizontal boring machine, 34” lathe and 
12" disc sander — in one sturdy, free- 
standing floor unit that takes up no more 
space than a bicycle. 


Better savings and more 
versatility, too! 

Because the MARK V's one rugged, pre- 
cision-built motor powers all five tools, it 
actually costs less (and provides better qua- 
lity) than five single-purpose tools. 

And the Shopsmith MARK V is so easy to 
operate, you'll be switching tool operations 
in less than 90 seconds after only 
about an hour's practice. 

Because you can "borrow" fea- 
tures from one tool to increase 
the versatility of another you can 
actually do more with the 
MARK V than you can with your 
individual tools. 

As a result, you'll find 
yourself sawing, sand- 
ing, beveling, mitering, 
even spindle turning 
and doweling with ease a 
and precision. You'll enjoy 
tackling jobs you wouldn't 
have considered before 
— actually cutting down 
home maintenance bills 
as you add thousands 
of dollars to its value. 


“Shopsmith, Inc. 1981 


The tool to start with ... 
the system you grow with. 


Mail the coupon below for your 
FREE Information Kit today! 
Find out why — even if you al- 
ready have a workshop full of 
tools — the MARK V should be 
your choice. 
One happy MARK V owner sold all 
$12,000 worth of his commercial tools 
and replaced them with one 
MARK V. He says it's one of the best 


Jerry R. is your basic weekend" putterer". He's 
y always got a project going to add value to 


decisions he ever made. Shouldn't you dis- 
cover more about the 5-in-1 tool that can 
replace $12,000 worth of tools — and for a 
fraction of the cost? 

Simply mail the coupon below and we'll 
send you a FREE Information Kit. Your kit 
will include a booklet, "What to Look For 
When You Buy Power Tools," plus all the 
details on the incredible MARK V. You'll 
also learn how you can actually test-use it in 
your own home for a full month without 
risking a penny! 


mait Hio coupon taday | 
Ll YES! pecs sana mé sy 


E 
1 

1 
FREE Information Kitonthe Shopsmith — ! 
MARK V. including illustrated br> — | 
chure and "What To Look For When — | 
You Buy Power Tools" booklet ... 1 
PLUS all the details on how I can test- 1 
use the MARK Vathome, without risk, 1 
for 30 days. I understand that this H 
informationisFREEandlamunderno — | 
obligation. i 
LI 

1 

1 
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FORD DIVISION 


Tankless 


water 


heaters 


— new way to lower 


your energy bill 


Tankless water heaters save floor space. 
Gas models, such as this Thermar Home- 


master, hang on the wall. Gas units need 
combustion air and must be vented. 


To take full advantage 
of these heaters, you may 
have to alter your habits 


By EVAN POWELL 


Heating water consumes more energy 
than any other job in the house except 
space heating. And no wonder: We use 
a lot of hot water and waste a lot of 
energy in the way we supply it. Most 
homes use a storage-type water heat- 
er—an insulated tank with an electric 
or gas heating element. It heats 40 to 
80 gallons of water and keeps it hot 
day and night. And all the while, heat 
escapes through the tank's jacket. 

Furthermore, most water heaters 
hold the water at a very high temper- 
ature—from 140 to 160 degrees F. 
Then it's mixed with cold water at the 
tap to cool it to about 98 degrees for 
most uses. "People would consider it 
ridiculous to set their space-heating 
thermostats to 90 degrees, then open 
doors and windows to cool the house to 
70 degrees," says Robert Russell, pres- 
ident of Chronomite Laboratories. 
"But that's just what they do with hot 
water." And the higher the tempera- 
ture of the stored water, the greater 
the potential for heat loss. 


The tankless alternative 


One way to reduce hot-water energy 
waste isto use tankless water heaters. 
These heat the water instantaneously 
as it flows through the line. When you 
open the faucet, the heater comes on. 
When you close it, the heater shuts off. 
Since they don't store hot water, there 
are no standby heat losses. 

An added benefit: Tankless heaters 
give you a constant supply of hot 
water. "Everyone in the family can 
take a shower—one after the other," 

Continued 
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Think you 
the lowest 


~ Now 


20 


FILTER CIGARETTES 


7 


= 


mu -= 
zm 20 
FILTER CIGARETTES 


regular or menthol 


BOX, BOX 100's: Less than 0.01 mg. "tar", 
0.001 mg. nicotine, SOFT PACK 85's FILTER, 
MENTHOL: 1 mg. “tar”, 0.1 mg. nicotine, 
SOFT PACK 100's FILTER, MENTHOL: 2 mg. 
"tar", 0.2 mg. nicotine, av. per cigarette by 
FTC method. 


= 


Only 2 mg Tor - 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


Think 


hy do you think your brand is 
lowest? Because its ads say so? 

But other brands’ ads are say- 
ing the same thing-that they're the 
lowest in tar. 

Just where is a tar-conscious 
smoker supposed to turn? 

Well, numbers don't lie. So 
we've put the tar levels of all these 
claiming-to-be-lowest brands into the 
chart on the right. 

That way you can see just how 
much tar your brand has—and that 
there's one brand lower in tar than 
any of the other "lowest" tars. 

Now is the lowest 100s, Box or 
Soft Pack. And theres no cigarette in 
any size that's lower in tar than Now. 

Do you want to know for sure 
that you're smoking the Ultra Lowest 
Tar™ brand? 

Well, there's only one- Nou. 


re smokin 
tar brand; 
again. 


NUMBERS DON'T LIE. 
NO CIGARETTE, IN ANY SIZE, 
IS LOWER IN TAR THAN NOW. 


80's». |85'spzx | 00 Svo« | 100'S pate 


ess than Lessthan 
NOW | o.0img| img |o-0Img| 2mg 
L 


CARLTON |0.01mg| 1mg' | Img | 5mg 


CAMBRIDGE | O.1mg | Img = 4mg 


BARCLAY lmg lmg — 3mg 


All tar numbers are av. per cigarette by FTC method, except the one asterisked (*) 
which is av. per cigarette by FTC Report May ‘81. 


Jfópest; 


The lowest in tar of all brands. 


Tankless water heaters 
[Continued] 


points out Paul Grip, president of 
Tankless Heater Corp., “and the last 
one will have as much hot water as the 
first.” None will have the gusher he 
may be used to, however. 

Tankless water heaters have been 
popular in Europe—where energy has 
long been costly—for years. Now 
they’re coming to the U.S. 


How they work 


The heating element in a tankless 
water heater is controlled by a flow- 
sensing device that turns the heat on 
at a particular minimum flow rate 
when you open a tap. Most operate 
with a constant heat input and a max- 
imum flow rate, which depends partly 
on water pressure, and may be rough- 
ly adjustable by turning a knob on the 
unit. Flow rate and temperature rise 
are inversely related: The faster the 
flow rate, the cooler the water coming 
out. That’s because it spends less time 
passing through the heat exchanger of 
the water heater, and, hence, absorbs 
less heat. True thermostatic models 
are to be introduced soon. They will 
regulate both heat input and water 
flow to deliver water at a predeter- 
mined temperature. 

Tankless heaters are available in 
electric and natural-gas models (these 
can be converted easily to LP gas), and 
they can be used in two basic ways: as 
central units or in point-of-use instal- 
lations. In a central installation they 
take the place of your existing water 
heater. This requires a large-capacity 
unit with a high flow rate and temper- 
ature rise (for the most part, only gas 
units meet these requirements), or 
several smaller units installed in 
series (gas and some electric units can 
be used). 

In point-of-use installations, a tank- 
less heater is installed near each 
appliance (or area) that requires hot 
water. Smaller-capacity heaters are 
usually sufficient. 

Point-of-use heaters can also be 
used in combination with a storage- 
type heater. You can turn down the 
temperature of your storage tank to 
110 degrees or so, for example, and use 
a point-of-use heater to boost the tem- 
perature at the dishwasher—the only 
appliance that needs 140+-degree 
water—and at any outlets too far from 
the tank to maintain adequate tem- 
perature. Manufacturers call this a 
modified point-of-use installation. 

Lowering overall hot-water temper- 
ature not only saves energy, it is also 
an excellent safety measure. Every 
year many people—mostly the elderly 
and the very young—are scalded by 
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high-temperature household water. 

There are also some specialized 
applications for tankless water heat- 
ers. The coming thermostatic models 
would be an ideal supplement for solar 
water-heating systems. Installed on 
the line between the solar storage 
tank and the house plumbing, they 
would heat the water or boost its tem- 
perature during long cloudy periods. 

Small tankless heaters, such as the 
Thorn Nymph (see buyer's guide), are 
excellent for campers. And the Stan- 
ton Flo Commander has a built-in tim- 
er that shuts it off—a fine feature for a 
child's lavatory, for example. 


Dollars and cents 


It's impossible to put an exact dol- 
lars-and-cents figure on the savings 
you can expect by converting to 
instantaneous water heating. Every 
installation is different. And there has 
been no comparative study by an inde- 
pendent source. But some manufac- 
turers' studies correlate closely with 
my own experience. 

The Department of Energy sets the 


ÉG The last one in the 
shower will have as 
much hot water 
as the first 99 


average family daily consumption at 
64.3 gallons of hot water and the aver- 
age temperature rise at 75 degrees. 
Temperature rise is the difference 
between the incoming-water tempera- 
ture (which varies seasonally in most 
of the country!) and the setting on the 
water heater. Using the DOE figures, 
Tankless Heater Corp. determined 
the cost of energy required by stan- 
dard storage-type 40-gallon electric, 
natural-gas, LP-gas, and oil-fired 
water heaters compared with tankless 
versions. The conclusion: Standing 
heat losses from storage-type heaters 
amounted to 32 cents per day for nat- 
ural gas, 37 cents for electric, and 68 
cents for LP gas. Furthermore, the 
tankless gas heaters were five percent 
more efficient in actually heating the 
water than the conventional gas heat- 
er, this study concluded. Thus, annual 
savings came to $125 with the natu- 
ral-gas tankless unit (vs. the natural- 
gas storage heater), $135 for the tank- 
less electric, and $267 for the tankless 
LP-gas heater. 

Point-of-use heaters can potentially 
save more than central tankless units, 
because they eliminate standby losses 
fromthe water lines between tank and 


faucet as well as from the tank itself. 
Chronomite Laboratories did a study 
of a modified point-of-use installation, 
turning down the temperature of the 
storage heater from 160 to 110 degrees 
and using two of its Instant-Flow 
units as boosters. The study compared 
energy use with that of a conventional 
all-storage system. The result: The 
modified point-of-use system would 
save $78 a year compared with a con- 
ventional gas system, and $183 a year 
compared with an electric system. 

"By simply adding small booster 
heaters at the 33 million dishwash- 
ers in homes in the U.S. and low- 
ering thermostats on water heaters 
from 160 to 110 degrees F, America 
could save more than 92.3 billion 
cubic feet of natural gas, 24.9 million 
barrels of oil, and 27.8 billion pounds 
of coal per year," claims Chronomite's 
Russell. 

In my own house, I've realized a 54 
percent energy saving for water heat- 
ing since I installed a point-of-use 
booster at the kitchen sink and dish- 
washer and reduced the storage-tank 
temperature to 120 degrees. At the 
same time, however, I installed water- 
saving shower heads and faucet flow 
controls, so I cannot say how much of 
the saving should be attributed sim- 
ply to using less hot water. 

The Tankless Heater Corp. study 
also points out the wisdom of using the 
fuel that gives the most heat per dol- 
lar. Natural gas is now the cheapest in 
terms of cost per Btu. (But it's not 
available everywhere.) The Tankless 
study shows that while its electric 
model, the Super Power Pack, could 
save $135 compared with a standard 
electric storage heater, it would cost 
$54 more per year to operate than a 
40-gallon natural-gas heater. 


The trade-offs 


If you switch to tankless water heat- 
ing, you'll probably need to adjust to 
lower water-flow rates. In the typical 
American home, the shower spews out 
from six to nine gallons of water per 
minute. Tankless heaters come in a 
wide range of capacities, but few can 
deliver an adequate temperature rise 
to give you a hot shower at that 
rate. 

To get satisfactory performance, 
you would probably have to fit your 
showers with water-saving heads. 
These usually limit the flow to about 
2.5 to three gpm. You might also want 
to put low-flow aerators (about one 
gpm) on your faucets. Even with these 
modifications, however, you might not 
be able to use more than two or three 
outlets at once drawing from the same 
heater. 

Continued 
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You're smart enough to 
= 
graduate from high school. 
to take advantage 
of these opportunities: 


FIND YOUR OPPORTUNITY IN THE 
ITS WHERE YOUNG PEOPLE 


With school just about over, this is one of 
the most important times of your life. 
Should you get a job? Continue school? Do 
some traveling? Well, the Armed Forces 
won't claim to have all the answers, but 
we've got many of them. 


BUILD YOUR FUTURE. 


The Army, Navy, Air Force and Marines 
are looking for bright young people 
with an eye on the future, smart enough 
to have completed high school. We know 
how difficult starting out can be. So we've 
developed some very appealing programs. 
Maybe your first interest is employment 
with a future. Does it always seem the 
jobs you want require experience? If you 
qualify, the Armed Forces have hundreds 
of jobs for you to choose from. And 
experience is not necessary. Many of 
these jobs carry over into civilian life. 
Like communications, data processing, 
mechanical skills. And you work with the 
latest and most modern equipment. 


ADD TO YOUR EDUCATION. 


The Armed Forces can help further a 


young person's education. And they offer 
many ways to accomplish this: for 
instance, you can be educated while in the 
Service, receive training for a good job. 
While on active duty you might even take 
courses at a nearby university that could 
lead to a college degree. 

And did you know you could participate 
in a program that would even pay for a 
substantial part of your tuition for 
further education after the Service? 


EARN GOOD PAY AND BENEFITS. 


In the Armed Forces, you can earn 
responsibility most large companies 
would hardly ever entrust to a young 
person. The benefits are excellent. And 
the pay is higher than ever. More than 
$550 a month to start. And the Services 
take care of your food, uniforms and 
housing, as well as your medical needs. 
You also earn 30 days of vacation with pay 
each year. 


ENJOY ADVENTURE, EXCITEMENT, 
OPPORTUNITY. 


What young person wouldn't be interested . 


ARMY, NAVY, AIR FORCE, MARINES. 
GET A GREAT START. 


by the adventure, excitement and 
challenge of serving in the Army, 

Navy, Air Force and Marines? A place 
where you not only grow up, but grow 
better. A place to mature. A place that 
offers so many opportunities for 
advancement. A place to decide on what 
you want to do with your life. And for 
someone away from home for the first 
time, a place to have the time of your life, 
to travel further than you dreamed possible, 
to meet new and interesting people. 


SERVE YOUR COUNTRY PROUDLY. 


But whether in or out of uniform, whether 
at home or in a foreign land, you 

stand a little taller, walk a little prouder, 
handle yourself with a little more 
confidence...because you're serving your 
country and that's one of the finest things 
a person can do. 


To find out more about the 


opportunities in the Services, talk with 
your local Armed Forces recruiter. Fill in 
the coupon below or write Armed Forces 
Opportunities, PO. Box C 1776, 
Huntington Station, N.Y. 11746. 


Facets - n R 


ail to: Armed Forces Opportunities 
PO. Box C 1776 
Huntington Station, New York 11746 
Please send me, without obligation, facts about the Services 
I have checked. (Choose up to four Services.) 
OArmy ONavy DAirForce O Marines 


Name. 

First Middle Initial Last 
Address. Apt. = 
City. State. Zip. 
Phone. School. 

Area Code 

In High School Now High School Graduate 

Birth Date. Male. 


Female. 
Month Day Year 7 
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ARMY. NAVY. AIR FORCE. MARINES. 
ITS A GREAT PLACE TO START. 


CANADA AT ITS BEST 


Light. Smooth. Imported Canadian Mist? 
The whisky thats becoming America's favorite Canadian. 
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IMPORTED BY B-F SPIRITS LTD., N.Y.. N.Y., CANADIAN WHISKY—A BLEND, 80 PROOF © 1979 


Photographed at Lake Beauvert, Jasper, Canada 


Tankless water heaters 
[Continued] 


Single-lever faucets can present a 
particular problem with tankless 
heaters. Since very little hot water 
flows through them on their warm set- 
ting it may not be enough to turn on 
the heater. If you have such faucets, 
you should choose a heater that has a 
low start-up flow rate. 

Most large heaters have a control 
that lets you adjust the flow rate 
downward to provide a greater tem- 
perature rise in winter. Measuring 
the temperature of your own water 
supply will give you a good idea of the 
temperature rise you need to provide 
110-degree water, or whatever tem- 
perature you choose. 


Making the switch 


The cost of a tankless heater could 
run from $180 for a small booster to 
$1,000 and up for a full conversion. 
Converting entirely to point-of-use 
heaters could be very expensive—each 
one costs about as much as a typical 
storage heater. 

If your present water heater is in 
good condition, a modified point-of- 
use installation could save you money. 
(For more savings, you could wrap 
your storage tank in insulation.) 


MAIN-CONTROC- 
MANN. coNTROG Na 


GAS-SHUT-OFF ‘GAS PRESSURE 
VALVE REGULATOR 


Gas tankless heaters have a standing pilot 
that lights the burner when water flow is 
sufficient to close a switch. Direct-ignition 
models are planned. 


If you are willing to adjust your 
usage habits, a tankless gas heater 
might be a good choice when your old 
heater needs replacing. If your water- 
line runs are short, consider a central 
heater. If they're long, point-of-use 
heaters might be worth the cost. 

Before buying any replacement 
heater you'll want to consider other 
energy-saving alternatives, such as 


Buyer's guide to tankless water heaters 


Manufacturer. 


or distributor. Brand and model 


Max. heat 
input 


THERMOSTAT SENSOR 
(THERMISTOR) 


J TERMINAL 
7— BLOCK 


D THERMOSTAT- 
‘CONTROL DIAI 


PRESSURE 
RELIEF VALVE 


Electric tankless heaters are quite small 
and fit easily under a sink. With such a 
point-of-use installation, you get instant 
hot water—just turn on the tap. 


the newer super-insulated, high-effi- 
ciency storage-type units (I have the 
A. O. Smith Conservationist) and the 
new heat-pump water heaters [PS, 
April '80]. Where electricity is your 
best (or only) fuel choice, the heat- 
pump water heater may be the most 
economical alternative. We will have 
an update report of these in a future 
issue. us 


Controlled Energy Corp. 
Box 19 Fdlers Green 
Waitsfield VT 05673 


Saunier Duval 14 
2 


5 
a 


38,700 Btu/h. 
77,400 Btu/h. 
(00,600 Btu/hr. 
123,000 Btu/hr. 


SD- 4 has optional tap, shower with flexible hose, and vent hood; 
80-27 and -33 ca 41 has thermostat that 
regulates gas input according to incoming water temperature. AI 
have a five-year warranty; American Gas Assn. approval pend- 
ing 


Environmental Research Assn. 
Vineyard Haven MA 02568 


Thom Nymph 


30,000 Btu/h. 


Optional spout can be attached directly to heater. Good for camp- 
ers and other special uses. Requires working pressure of only two 
psi. Pezoelectnc ignilers 


" Junkers 125 
7344-6 S. Alton Way w250 
Englewood CO 80112 


Paloma Ind., Inc. 
241 James Street 
Bensonville IL 60106 


43.800 Btu/h. 
89,300 Btu/hr. 
121,500 Btuhr. 
178,500 Btu/hr. 


Optional switch reduces start-up flow rate to 0.5 liter on models 
125, W250, and W325, and to 0.4 liter on the W400. Junkers all 
have piezoelectric igniters 


Flow regulator on heaters adjusts volume of water to regulate 
temperature. Al have piezoelectric igniters. May not be suitable for 
use with single-lever faucets (see text) 


Tankless Heater Corp. 
20 Melrose Ave. 
Greenwich CT 06830 


inem 
" 
Carson CA 90745 


103,400 Btu/hr. 


Eri r4 


Tankless Heater Corp. 
(address above) 


Sees 


Tri-American Products Corp. 
1874 SW. 16th Terrace 
Miami FL 33145 


BEER 
OOA 


“Temperature rise for heaters large enough for central installations is calculated at 2 three-gallon-per-minute flow rate. 
For smaller units intended for point-of-use installation, a one-gallon-per-minute fiow rate is used. Some smaller units can be installed in series to serve as central heaters. 


External flow control can compensate for colder incoming water in 
winter. Modulating gas valve regulates gas input according to 
water-fow rate 


MF (Maxi-Flow) series is appropriate for central installations. 
These require special wiring. S-series models are small under-sink 
units; excellent as temperature boosters 


Small -box size) heaters that fit under sink in any position. 
Db tone - 


Flo Commander (also available as 4-kw model) has optional timer 
that shuts off water after specified interval. Built-in spray head 
serves as faucet or shower. Elf and Heat Commander have 

hose and shower heads. Super Power Packs can be installed in 
sefies for central installations 


‘Small units that can be installed under a sink. They come with cord 
‘and plug for 110- or 220-V operation. Heat- 
off for cleaning. 
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FAMILY OF SEVEN CUTS 


HOT WATER BILLS IN HALF! 


Tankless Heater Provides Endless Hot Water 


Did you know that much of the energy 
used to heat your basement tank of 
water is dissipated right through the 
walls of the tank itself and into your 
storage or crawl space area? 


The Perfect Answer-New Thermar 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to 
keep large volumes of water standing 
in a tank, why not eliminate the tank? 
And, thats just what Thermar has 
done. In its place we have developed a 
tiny, super powerful, instantaneous 
heating unit which ACTUALLY CREATES 
HOT WATER AS YOU USE IT. A micro- 
Switch on the unit automatically turns 
on the moment hot water is needed 
Then a continuous stream of delightful, 
sparkling hot water flows from the tap 
for shower or wash basin. IMAGINE — 
as much hot water as you want — 
produced in a never-ending stream as 
long as you need it. 


The ordinary Tank-Type Hot Water 
Heater is the most "Energy Costly" 
appliance in your home. In this day of 
rising costs and energy consciousness, 
a new THERMAR TANKLESS INSTANT 


THERMAR. 


The Hughson family 
of Pennsylvania 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND 
FULL DETAILS USE COUPON BELOW OR CALL 
1-800-228-5500 
Johnson Power Tech 
Melrose Square PS0282 
Greenwich, CT 06830 


The Hughson 
family just took 
7 showers in a 
row — the 7th 
was as hot as 
the first — and 
they're saving 
hundreds on 
their hot water 
bills too. 


Sound, Simple, Money-Saving Idea 


HEATER should be considered by every- 
one interested in saving money and 


saving energy 
aut 


STORAGE TANK TANKLESS 


z 


Tankless design is 
small in size, doesn't 
store heated water — 
but creates it on 
demand. Uses no en- 
ergy until you need 
hot water. Can pro- 


| 


202 31A 


Storage tanks keep 
large volumes of water 
heated ... all the time. 
Tank cycles on and 
off 24 hrs. a day — 
even when you're 
away. Tank can also 
"run out" of heated duce 120 gallons and 
water when needed. more an hour! 


ULL. Listed Electric 
and AGA Certified Gas Models 
Thousands in Use Around the World 
You'll recover the initial costs many times 
over in fuel savings as the years pass. 
And, you'll enjoy a lifetime of hot water 
— shower after shower after shower! 


| would like to cut my hot water heating bills in half! Please RUSH your FREE 
catalog of THERMAR INSTANT, TANKLESS HEATERS. Include details of the 


am under no obligation to buy anything and no salesman will contact me. 


jr  — ——— 
Address - 


pity .— —- 
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Synfuels plant 
will convert 


coal to methanol 


In the heart of Pennsylvania's coal 
country a new plant gobbles up thou- 
sands of tons of bituminous coal every 
working day. It spits out hundreds of 
thousands of tons of alcohol fuel in 
return. The plant is one of the first in 
the U.S. to convert abundant coal to 
precious methanol. 

This scene is fictitious—for now. 
The Department of Energy has award- 
ed Westinghouse a $5 million contract 
tolead an industrial team in a study of 
the proposed synfuels plant. To be 
completed in late 1982, the study will 
determine the economic, environmen- 
tal, and technical feasibility of DOE's 
"Keystone Project." 

The goal of the Keystone Project is 
the construction of a commercial pro- 
totype that would come on line in 
1986. The plant will use Westing- 
house's coal-gasification technology to 
process 1,800 tons of coal into 10,500 
barrels of methanol daily. Eventually 
this plant would be enlarged to 10 
"modules," and production upped to 
100,000 barrels of methanol a day— 
the energy equivalent of 50,000 bar- 
rels of oil. 

Most of today's methanol is synthe- 
sized from natural gas, a limited 
resource. Carbon dioxide and hydro- 
gen, the components of natural gas 
used to produce methanol, are byprod- 
ucts of coal gasification, as well. These 
gases would be converted at Keystone 
by the ICI low-pressure methanol syn- 
thesis process, which developer and 
team member Davy McKee Corp. 
claims has been commercially proved. 

Development of Westinghouse's 
pressurized fluidized-bed gasification 
process began in 1970. According to 
William H. Peace, general manager of 
Westinghouse's synthetic-fuels divi- 
sion, that process has since undergone 
over 8,000 hours of testing at a 35-ton- 
a-day pilot plant in Waltz Mill, Pa. 
The plant has gasified many types of 
coal with virtually no tars or oils, and 
its ash residue is considered an accept- 
able landfill by the EPA. It has also 
met all government standards for 
water and air purity. 

"By supplying methanol to markets 
in the eastern U.S., Keystone would 
allow our domestic high-sulfur coal a 
chance to provide a clean alternative 
to imported oil,” says Peace.— 
Kathleen Murphy Lord 


STOP BURGLARS 
BEFORE they 


your home 


Protect your Home and Business with 
this new micro-computer burglar 


alarm "FREE" for 30 days. 


Burglars seek easy targets. Few have the 
daring or the knowledge to challenge the 
new Perim-A-Tron'* Home Security Sys- 
tem. No other burglar alarm under $2,000 
can give you more protection...or match it 
for features that will give you and your fam- 
ily safety and peace of mind. For starters, it 
is wireless, installs in minutes, and is porta- 
ble should you ever move. 


THE BRAIN VS. THE BURGLAR 


Perim-A-Tron's" central console, or 
"BRAIN", employs a microprocessor, mak- 
ing it the most advanced MCN system 
available for consumer use. With Perim-A- 
Tron™ on duty, small sensors monitor doors 
and windows ready to signal the "Brain" 
from as far as 250 feet, in the event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained 85db internal alarm, 
but also a second 95db remote siren to 
augment the inside alarm or for placement 
outside to alert neighbors and police. 

The Perim-A-Tron™ is so easy to live with 
that pets can come and go through partly- 
open windows or sliding glass doors without 
triggering it, yet so vigilant that an intruder 
will set it off before he can enter. 


THOUSANDS OF OPTIONS 


Perim-A-Tron's"* micro-computer lets you 
choose from thousands of three digit disarm 
codes. Only you know your code. But if 
your son's friend receives a "demonstra- 
tion", you can easily change the code again 
..and again. You need no specially coded 
key which can be lost, misplaced, or stolen. 
The system even has two separate chan- 
nels, each with its own distinct alarm sound. 
This feature allows you to zone your system. 
For example: Channel 1—house, Channel 
2—garage, or Channel 1—doors, Channel 
2—windows. 


HOW IT WORKS 


Operating the system is simplicity itself. 
When leaving, a light on the console tells you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave the 
house. This variable delay feature, not found 
on some expensive commercial systems, is 
selective so that it can apply only to frequent- 
ly used doors. All other openings would be 
set for instant alarm. Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm. 

If a break-in attempt occurs while you're 
away, an alarm memory light on the console 
tells you so. What's more, after sounding for 


This photo shows a 
transmitter & magnet 
installed. If a break-in 


the alarm. Installation 
takes only a few minutes 
and doesn't even require 
a screwdriver. 


enter 


Perim-A-Tron's'* 20 
button keyboard gives you 
protection a $2,000 commercially installed 
system can't beat. Includes powerful remote 


10 minutes and scaring away the intruder, 
the system shuts off automatically and re- 
sets itself. 


A CONSTANT GUARDIAN 


Leave Perim-A-Tron™ in Test Mode dur- 
ing the day and it will signal when anyone 
leaves or enters. This thoughtful signal will 
not operate the remote horn but gives a 25 
second warning on the internal speaker 
only. 

If power fails (or is cut-off), the console 
has a battery back-up. And each battery 
powered transmitter/sensor will signal at 
the console if the battery runs low. 

The Perit Tron" system is highly re- 
tant to f. alarms because it is not sen- 
sitive to motion or sound. Pets can roam at 
will, curtains can blow in a breeze, you or 
your children can visit the kitchen for a mid- 
night snack— all without setting off an alarm. 


COMING HOME SAFELY 


There is naning more frightening than 
finding a prowler lurking near your house 
when you arrive home at night. Oursystem's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
glove compartment (it's about the size of a 
cigarette pack). With simple modification, it 
serves as a PANIC device and will set off the 
alarm at the press of a button. 


COMPARE IT 


Hard-wired “commercial” burglar alarms 
can cost $2,000 PLUS a monthly fee (and 
you still never own it). Motion and sound 
detectors cost up to $200 per unit and cover 
only limited areas. Your home may require 
two or three of these units and, in most 
cases, no alarm will sound until AFTER a 
prowler is inside for 30 seconds or more. 
Perim-A-Tron™ combines pre-entry protec- 
tion with micro-electronic circuitry to pro- 
vide the most protection at the lowest cost. 


U.L. LISTED 


The Perim-A-Tron™ Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical safety. To earn 
this listing our alarm was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and test function. 
This tough-to-get U.L. listing resulted from 
the exacting standards engineered into the 
Perim-A-Tron™. 


E 


horn. 


YOU BE THE JUDGE 


We urge you to order just the basic 
Perim-A-Tron™ system (pictured above) for 
a 30-day trial period. Use it to protect your 
family while you sleep and to protect your 
home while you're away. Then if you're not 
convinced that the Perim-A-Tron™ is the 
most advanced, efficient security system 
available today, return it undamaged for a 
complete, no-quibble refund—including re- 
turn postage. You are protected by a 90 day 
manufacturer's warranty as well as 
Shelburne's 26 year reputation for satisfied 
customers. 


HERE'S HOW TO ORDER 


To order simply send your check for 
$199.95 plus $5.65 for shipping and han- 
dling to the address below. Credit card 
holders can speed delivery of their system 
by using our toll-free number listed below. 
We will then promptly ship your Perim-A- 
Tron™ unit complete with easy-to- 
understand instructions and decals warning 
that the premises are protected. Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window. Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to cover additional 
openings for as little as $5 each. The in- 
struction booklet is quite useful in helping 
you determine the correct combinations to 
protect your home or office at the lowest 
possible cost. 

Give yourself some peace of mind—order 
a Perim-A-Tron™ today at no obligation. 


Maryland Residents add 5% Sales Tax. 


CREDIT CARD HOLDERS 


CALL TOLL-FREE: 
24 hours a day — 7 days a week 


800-638-6170 


OR 
800-228-2606 
Maryland Residents call 363-4304 
©1982 The Shelburne Company 


Shelburne 


np amy 


110 Painters Mill Road Dept. T-87 
Owings Mills, Md 21117 (301) 363-4304 


ADVENTURES IN ALTERNATE ENERGY 


Abimonthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Low-cost 


solar collector from 


etched foam 


Make your own heating 
system in a weekend 


By DANIEL RUBY 


Mike Benjamin’s tinkering nature 
was set off when he discovered that a 
commercial solar space-heating sys- 
tem for his house would cost almost 
$10,000. The result, two years later, is 
a remarkably simple air-type solar 
collector that anyone can build for 
about $1.50 a square foot. 

"Years ago, when I taught shop in a 
school, I used to demonstrate chemical 
etching using lacquer thinner on 
expanded-bead polystyrene,” he said. 
“One night I awoke from a dead sleep, 
remembering this, and knew I had 
found the answer.” 

When polystyrene foam is sprayed 
with solvent, some of its gas pockets 
dissolve, causing the foam to collapse 
on itself. The result is a solid, hard- 
ened layer of polystyrene, Benjamin 
says. His technique is to etch channels 
in the foam panels, paint the surface 
black, and cover it with a plastic glaz- 
ing (see drawing). The finished prod- 
uct can be enclosed in a wood frame 
(photo) or simply mounted vertically 
on a wall with vents cut into the house 
to permit thermosiphoning. 

“The panels are rigid enough that 
they need no supporting frame,” Ben- 
jamin says. “Most manufacturers say 
they stand behind their product. I can 
stand on mine.” 

In strong sun, the panels deliver 
about 150 cu. ft. per minute of 127- 
degree-F air, well within the limits of 
the foam. If the vents are blocked and 
temperatures rise over 175 degrees, 
the material begins to melt. But at 
225 degrees, the surface will bubble 
and expose unpainted polystyrene, 
which reflects the heat. “The temper- 
ature stabilizes at 175 degrees,” Ben- 
jamin claims. “It’s fail-safe.” Re- 
painted, the collector works again. 

The most expensive component of. 
the collector is the glazing—3M’s 
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Four easy steps to low-cost solar: Begin 
by laying out channel pattern on 2' x8' x 2" 
panel of white expanded-bead polysty- 
rene (1). Masking tape protects channel 
ridges from solvent. Spray lacquer thinner 
(2) in continuous stroke over length of 


Flexi-Guard, which doesn't degrade 
over many years of solar exposure. 
Benjamin supplies it himself. Polysty- 
rene is available locally, but don't use 
Dow's Styrofoam unless you can find 
its low-density DB type. 


DRAWING BY ADOLPH BROTMAN 


channel. Finished channel should form 
one-in.-deep half-round shape. Place 
weights on panel to prevent warping. 
Remove tape and spray with thinned black 
latex paint (3). Apply glazing (4) using 
clear silicon seal in center of ridges. 


Eventually, Benjamin hopes to 
manufacture ready-to-install units, 
but now he sells plans only. Send $15 
for panel and mounting plans to Ben- 
sun Solar Corp., Box 612, Cape Canav- 
eral, Fla. 32920. us 
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TBI is a simple fuel- 
injection system, as 
the diagram above 
shows. Fuel is sent 
under low pressure 
(32 psi) to the injec- 
tor assembly, where 
itis sprayed through 
the nozzle in precise- 
ly timed and spaced 
conical pulses (pho- 
to) to mix with air 
passing through the 
throttle body. Fuel 
pulses are regulated 
by a computer-con- 
trolled, electronical- 
ly operated plunger 
in the injector. Idle 
speed is controlled 
by supplementary 
air bled into throttle 
body below throttle 
butterfly. 


It'S simpler and lighter, 
and combines the best of 
carburetors and injectors 


By JIM DUNNE 


DRAWING BY RUSSELL VON SAUERS 
PHOTO BY JOHN KEATING 


Call off the search for the "miracle" 
carburetor—it's here now and could be 
in your next new car. You may even be 
using it already. 

This dream device uses a process 
that simultaneously boosts fuel econo- 
my, cleans up exhaust emissions, and 
feeds your engine so that it runs 
smoothly in all weather. 

General Motors calls its process 
throttle-body injection (TBI), and 
Ford and Chrysler call it electronic 
fuel injection (EFI). But don't be mis- 
led—the TBI unit is more carburetor 
than fuel injector, though it does com- 
bine the best features of both. 

Cadillac introduced TBI on 1980 
Sevilles and Eldorados after using 
port-type fuel injection on earlier 
Sevilles. (Port injection actually 
works better, according to some re- 
ports, but is more complex, with an 
injector in each cylinder's intake port. 
It has long been used on imported cars 
ranging from Volkswagen to Mer- 
cedes-Benz.) Also in 1980, Lincoln put 
EFI on the Lincoln Continental and 
Continental Mark V 302-cu.-in. V8 
engines. Chrysler's Imperial coupe, 
introduced a year later, had EFI on its 
318 V8. 

Auto engineers are enthusiastic 
about TBI. Bob Templin, Cadillac's 
chief engineer, says, "TBI is the low- 
est-cost way to get all the benefits of 
electronic metering. It's the greatest 
thing since canned beer." 

Look at the improvements TBI 
made in the 1982 Pontiac 2.5-liter 
(151 cu. in.) engine: 

© EPA fuel economy four mpg high- 
er in city driving and six on the high- 
way—two-thirds of each directly 
traceable to TBI. 

* Cleaner exhaust with a simpler 
catalytic converter. 

* Improved power output (90 hp 
vs. 84). 

© Immediate starts in any kind of 
weather. 

€ Full power and smoothness at all 
operating temperatures. 

€ Automatic mixture correction at 
high altitude. 

That 2.5-liter four is used in three 
GM body series: X (Citation, Phoenix, 
Omega, Skylark), A (Celebrity, 6000, 
Cutlass Ciera, Century), and F (Ca- 
maro, Firebird). 

If predictions hold true, TBI will all 
but sweep the industry by the end of 

Continued 


NTS BUILDS STRONG 
SKILLS FOUR WAYS! 


FOUR EXCITING 
CAREERS TO 
LEARN AT HOME 
ON SOME OF THE 
FINEST 


EQUIPMENT 
AVAILABLE 
ANYWHERE! 


It takes strong skills to prepare for 
a career in today's most rewarding 
fields. And for seventy five years, 
National Technical Schools has 
been teaching these kinds of skills 
through home study courses. 
Courses that actually train you on 
state-of-the-art equipment you'll 
often find on the job. In fact, in 
many cases, you'll use the equip- 
ment you've built as part of your 
NTS training in the field of your 
Choice. 


ELECTRONIC/COMPUTER 
DIVISION: 
NTS will teach you the latest 
industry developments, including 
a thorough working knowledge of 
advanced digital electronic systems. 
Computer students will build and 
learn to service their own Micro- 
computers, plus related testing and 
support systems. 

Color TV Servicing students will 
build their own solid state testing 
gear, and ultimately the famous 
NTS/GR2001 Heath 25-inch (diag- 


onal) Solid State Color TV—the most each tool effectively. 


advanced color TV ever supplied 
with a home training program. 


MECHANICS 
DIVISION: 


We'll provide the training and equip- and smaller appliances. NTS pro- 


ment you'll need to handle mainte- 
nance and repair on cars, trucks, 
even diesels in the following areas: 
advanced diagnostics, motor over- 
haul, transmission, electrical and 
overall servicing. 

Oscilloscope, dwell-tach, elec- 
trical tester and other top quality 
test equipment and tools included 
with courses. 


iY d 


NO OBLIGATION. 
NO SALESMAN WILL CALL. 


AIR CONDITIONING, 
REFRIGERATION/HEATING 
DIVISION: 


Learn to service commercial, indus- NATI NAL 
trial, revere heating and cooling TEC 
equipment. We supply hermetic unit 

analyzer, leak detector, charging/ SCH OLS 


purging manifold set, tools, plus 
the know-how you'll need to use 


TECHNICAL.TRADE TRAINING SINCE 1905 
Resicent and Home-Study Schools 


S: 
4000 $0. FIGUEROA ST., LOS ANGELES, CA. 90037 


NATIONAL TECHNICAL SCHOOLS ^ Dept 202-022 
4000 South Figueroa Street, Los Angeles, CA 90037 


Please send FREE color catalog on course checked below 


C MicroComputers/MicroProcessors 
C] Communications Electronics 

T Digital Electronics 

Cl Industrial Technology 

CI Color TV Servicing 
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HOME APPLIANCE 

DIVISION: 
Cash-in now by learning to repair 
and maintain washers, dryers, ranges, 


vides thorough instructional training 
plus a multimeter and special NTS 
Circuit Trainer. 


GET STARTED ON A CAREER bres T 
RIGHT AWAY! FOR COMPLETE xà a 
DETAILS, SEND FOR OUR FREE 38 m 


FULL COLOR COURSE CATALOG 
TODAY! JUST MAIL-IN THE CARD 
OR COUPON NOW! 


C Check it interested in G.I. information. 
C] Check if interested ONLY in classroom training in Los Angeles. 
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IF YOUR VIDEO 
IMAGE IS NEITHER 


your videotape 
isn't getting 

along with your 
videodeck. 

Don't be too 

quick to blame £ 
your deck, [| l 
either. The A 
picture you get 
depends on 
how tape passes 
over the video heads. 

After several plays, some 
cassette mechanisms can falter. 
The result is bad tape-to-head 
contact. Your picture bends to 
one side. Even worse, a 
misaligned mechanism can jam 
itself out of existence. Hardly the 
performance you paid for. 


THE SOLUTION 
IS SUPER AVILYN. 


With TDK Super Avilyn, tape 
and heads remain on the best of 
terms. TDK's super precision 
mechanism and cassette shell 
are designed so tape meets the 
heads at just the right angle and 
tension. Skew and jamming are 
out of the picture. 

Inside that shell is TDK's 
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outstanding VIE 


SUPER AVILYN 


HERE NOR THERE, 


Super Avilyn 
videotape. Its 
particles are 
densely packed 
on the surface, 
which is 
polished mirror- 
smooth. Oxide 
particles don't 
shed so the 
picture stays 
true to the original. 

There's more to TDK than 
tape. We've been in home video 
since its earliest stages. Today 
TDK supplies video heads and 
other parts to major videodeck 
makers. Super Avilyn is 
therefore very compatible with 
most decks. 

Face it. You've invested too 
much in video to settle for a 
picture that doesn't know its 
place. TDK Super Avilyn will keep. 
your video image exactly where 
it should be. 
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Throttle-body injection 
[Continued] 


the decade, and only a few—probably 
smaller—engines will still have old- 
fashioned carburetors. 

Weight-saving and simplicity are 
other benefits of throttle-body fuel 
injection. The Pontiac TBI weighs just 
four pounds; a comparable carburetor, 
6.8 pounds. There are 23 parts in the 
carburetor and just five in the TBI. 
Says Dave Barnhart, the project man- 
ager, "We've taken the complexity out 
of the engine compartment and put it 
in the computer.” 

That computer is hooked up to six 
sensors in the power train, which 
monitor such criteria as oxygen con- 
tent in the exhaust and engine speed. 
The computer weighs the inputs and 
changes the fuel-air mixture 80 times 
a second to provide instant reaction 
and a smooth-running engine no mat- 
ter what the speed, throttle position, 
or sudden extra load (an air-condition- 
ing compressor kicking in, for in- 
stance). 

At idle, when little fuel is needed, 
the injector is opened for about 1.5 
milliseconds; at full throttle, six milli- 
seconds. At speeds above idle the 
squirts appear to be a steady, conical 
stream (see photo). 

Fuel economy and government reg- 
ulations are keys to the growth of TBI. 
The computer decides how the engine 
must be run to meet emission, fuel- 
economy, and smoothness goals; TBI 
gets the job done simply, precisely, 
and quickly. 

How does the system do this? To 
start with, it has a set of priorities pro- 
grammed into it. First, the computer 
must keep exhaust emissions within 
legal limits. Then the engine must 
deliver maximum fuel economy with- 
in those constraints, And finally, 
when emissions and fuel economy are 
taken care of, engine smoothness 
becomes paramount. 

TBI's fuel-metering precision and 
rapid mixture changes are not possi- 
ble with a standard carburetor. The 
carburetor's mechanical control sys- 
tems take too much time to physically 
change positions. 

Is Detroit convinced of TBI's value? 
You bet. In addition to the Lincoln, 
Imperial, and Cadillac installations, 
there will be 750,000 Pontiac-built 
2.5-liter fours assembled with TBI 
this year. The '82 Corvette and the 
redesigned Camaro and Firebird will 
also have TBI on their most powerful 
V8's. And Ford is equally bullish. 

So, yes, it seems to be an appropri- 
ate time to call off the search for the 
miracle carburetor. us 


Weather laser 
studies storms 


How many times have you carried 
your umbrella around on sunny days, 
or been caught in a cloudburst when 
none had been forecast? It isn't entire- 
ly your weatherman's fault. Meteorol- 
ogists depend on the tools available, 
and storms seldom cooperate by hov- 
ering over ground radar towers. 

Now NASA is testing an airborne 
weather laser that can move with a 
Storm. A team of researchers spent 
last summer with the device flying 
over Oklahoma, Montana, Colorado, 
and California aboard a four-engine 
Convair 990 known as the Galileo II 
flying laboratory. Wind measure- 
ments recorded by the Raytheon-built 
system will be compared with data 
from stationary towers and weather 
balloons to determine its accuracy. 

The data will also be used by a 
group of university and government 
Scientists in Montana that is studying 
how rain is produced in the drought- 
prone northern plains states. 

"Very little is known about what 
goes on in the clear air around a 
storm,” said Jim Bilbro, NASA's 
project manager. "We don't know why 
some storms die out and others grow. 
This system allows us to measure the 
wind field around a storm to see what 
is happening." 

The measuring system is based on 
the Doppler effect: Laser light, re- 
flected from tiny aerosols (pollen and 
dirt) moving in the wind, is shifted in 
frequency according to velocity and 
direction of the movement. The device 
emits two laser pulses, one looking 
forward and one back, every 17 sec- 
onds. A computer then calculates 
wind velocity, taking into account the 
aircraft speed, and displays the read- 
ing in the form of vector arrows. The 
result is a picture of the variations in 
wind speed and direction in a horizon- 
tal slice of the atmosphere anywhere 
up to 20 kilometers from the plane. 

Besides assisting weather forecast- 
ers, the system's wind data would be 
especially useful for monitoring air 
pollution. According to Charles Un- 
ger, air-pollution research specialist 
forthe state of California, "We need to 
know what happens to the pollut- 
ants—what are the sources, where do 
they go, how concentrated are they? 
And we need to know ifthe air is going 
to stagnate or move." Such informa- 
tion would help authorities decide 
when to implement emergency pollu- 
tion-control procedures.—Dan Ruby 


Wee Protect your car at home and work, rain or shine; 


S 


Custom-Cut For Your Car's Make, Model & Year! 


Shelter Your Car 


but beware, all car covers 
are not the same... 


Prevent “PREMATURE DEPRECIATION” from Unnecessary Exposure 
to the Elements, with a Custom-fitted STARSHINE AUTO SHELTER*! 


Complete exterior and interior protection—in 
less than 1 minute! Starshine Auto Shelter's™ 
improved and superior new fabric totally shields 
your vehicle from nature's single most damaging 
element... the SUN. Direct exposure will oxidize 
your paint, bake dirt and grime into the finish 
and fade the color. Plus, ultraviolet rays magni- 
fied by the windshield glass will cause your car's 
dashboard and other interior upholstery to crack, 
split, and fade as well. A Starshine Auto Shelter 
will prevent all of these value-robbing losses 
from occurring. If used regularly, your Auto Shel- 
ter™ will keep your car looking new, inside and 
out, for years to come, plus keep it cleaner, even 
when parked in your garage. 
Starshine Auto Shelter*...a revolutionary breal 
through in protective car cover fabrics. It is a 
remarkably improved blend of space-age textiles 
and natural fibers custom designed and manufac 
tured to fitand thoroughly shield every automobile, 
truck, van or cycle — foreign or domestic. Each 
cover is individually tailored to fit your make of 
car as opposed to lesser quality, bulky "universal" 


Only $49.95 tor these cars: 


Frat 850, 124 


Alta Spyder 
Austin Healey 


MG Midget MGA 
MGB-GT MGS. 
MGC Convertible. 

Morgan 2 Seat 


Triumph Spithre. 
TR2 TRÀ TR3A 


Only $69.95 for these cars: 
Afs-RomeoCpe ^ Datsun 1200 Mustang ii 
Anon Batsun 8210 on 
Ane Datsun F10 Es: 
Aus Dkw Pacer 
Alba Enghsh Fora Pinte 
Austin-Healey Porsche 
Beene Rabon 
Buw Renault 
Bobcat Saab 
Caor: Seroeco 
Ceca Simca 
Ehovette Sena. 
[n Sume 
Gon Exo] 
Saroia Sunbeam 
Corona Sunena 
Sorina im 
Corvai K- 
Erener 
Eronia! 
Bramer 
Datsun 2402 2002 mazaa Vega 
Datsun 2602 2802x Movns-Minor Volkswagen 
Mosiana Zepnye 
Only $79.95 for these cars: 
Accord Datsun 810 Mercedes-Benz 
Ala-RomeoSdn  Damun200SX Mercury 
Amencan Motors Desoto Mosel X 
Apolo Doge. Mode! T 
oen Bussresa Monarch 
Aston Martin Ei Camna Monte Cario 
Auburn Esser an 
Avant Excatiour Didsmobue. 
Beniey Farane ent 
Bron E Packare 
Buck Freebird Pantera 
Cadiiac Fora Peugeot 
Camaro Faner Prevee:Arrow 
Ehecker Granada Piymoum 
Eneveiie Henrya Portae 
Enewroiet Huason Ramier 
Eneysier Hupmobile Rancnero 
Eiren po Rolis Royce 
Eine Jensen interceptor Rover 
a Jeen Eva 
Cordoba Kanser Sevar 
Eorvene Lamvorghin: Studebaker 
Cougar Lina Thing, 
Crown Landcruser Thunderbird 
Clase [E Tons 
Basner te Baron Toronado 
Datsun eos Verses 
WE. Mangusta Volare 
Pears Masaran vono 
Maverci 


$79.95 for any other American or imported car. 


$89.95 for any pickup or van (1 ton or less). 
$49.95 for any size motorcycle. 
(specify if windshield) 


type cover-alls. Auto Shelter's* tight fit insures 
complete protection against high winds, and snow 
or rain will not get trapped undemeath 


Water-resistant — not waterproof. Here's why: A 
“waterproof” cover traps moisture under the cover. 
This vaporized water can cause clouding of paint 
when the temperature is raised (from hot sunlight) 
and air circulation is eliminated by the cover, A 
beautiful finish can be ruined ina matter of hours. 
Taking this important factor into account, Starshine 
Auto Shelters* are purposely made to be effectively 
water and mildew resistant a smart balance 
between potentially damaging "waterproof" covers 
and flimsy 100% cotton covers that quickly absorb 
most liquids, offering minimal protection. Star- 
shine Auto Shelters* are also fully washable and 
wrinkle resistant 


In addition to eliminating unattractive oxidation 
and fading, your Auto Shelter* will protect your 
vehicle from the harmful effects of smog, industrial 
pollutants, sea and road salt, dust, sand, rain, 
snow, ice, sleet, tree sap, bird droppings, tar, etc. 
With the higher cost of new autos today it makes 
sense to protect your investment from these 
harmful elements. 


No snow or ice-scraping this winter B Clean 
windows stay that way ll Reduced chances of 
engine freeze-ups and dead batteries l Reduced 
maintenance, washing, painting, etc. B Minimized 
threat of vandalism and theft lii Protection for 
your exterior shine, your interior upholstery, and 
your financial investment. W Free storage bag 
included B Special 2 Year Limited Warranty 
against tearing, fraying or losing its shape or 
water repellency! 


Try a Starshine Auto Shelter* on your vehicle — 
at no obligation... Return it fora full refund within 
two weeks if no! sfied! 


To Order Call Toll Free for Instant Processing: 1- 
800-235-6945, or if busy 1-800-235-6951. Calif 
Res. please call: 805-966-7187. Or send coupon: 
-=== —À € 

Please send the following Starshine Auto Shelterse as 
priced below: (Please include $4,95 shipping and handling 
per cover.) If 2 or more are ordered. please take our special 
5% quantity discount, 

O OPTIONAL LOCK FEATURE. Please also send 
Pre-Installed optional Lock and Cable System at $11.95, 

If not 100% satisfied I can return the Auto Shelter* 
(undamaged) within 2 weeks fora quick refund of purchase 
pnce (less shipping cost) 

Quantity I Year 


mus Body Style Price 


O Check if your vehicle has an external antenna 
O Check or Money Order enclosed (CA res. add 6% 
sales tax) 
{l Charge my credit card number below 
£2 Diners Club O American Express C Carte Blanche 
C BankAmencard/Visa O Master Charge 
(Interbank No — — — —1 


Credit Card No. Exp. Date 

Name 

Address. 

City/State/Zip 

* Trademark Copynght Starshine Inc , 1980 


STARSHINE O.P 


PRODUCTS THAT MAKE THINGS LAST LONGER* 
816 B State St., Dept. AS621 Santa Barbara, Ca. 93101 
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INTRIGUED BY CALCULATORS? 
step up your math skills fast! Use my n 

| uidebook form. It's called CALCULATOR 
CALCULUS. This space-travel spinolf is sure-fire, 
0 it has a simple guarantee — just return it for an 
immediate refund if you are not astounded at the 
problems you re solving with it! 

|| "Bur the point is- you won't want to send it back 
For this is the easiest, fastest shortcut ever! The day 

| you receive yous copy in the mail youll want to put 

t 


hen you can 
method in 


it to work. It’s that exciting and helpful. 
My name is Dr. George McCarty. I teach math at 
the University of California. I wrote this guidebook 
I to cut through the confusion. | guide you with 
examples you follow step-by-step on your calculator 
= you do simple exercises — then you solve practi- 
Vai probiert teal preciitont 
POWER METHODS. Need to evaluate functions, areas, 
[| stares — sove tanatos — oue curves, big, polar coer 
dinates — find limits for sequences and series? It's all here! 
I If you're in the biological, social or physical sciences, 
you'll be doing Bessel funetions, carbon dating, Gompertz 
growth curves, half-life, future value, marginal costs, 
motion, cooling, probability, pressure — and plenty more 
(even differential equations) 
| important numerical techniques? Those algorithms are 
here, too rational and Pad€ approximation, bracketing. con 
tinued fractions, Euler's method, Heun’s method, iteration 
functions, Newton's method, predictor-corrector, successive 
substitutions, Simpson's method and synthetic division 
LOOK AT WHAT USERS SAY: Samuel C. 
McCluney, Jr., of Philadelphia writes 
"CALCULATOR CALCULUS IS GREAT! For ten 
years I have been trying to get the theory of calculus 
[ Brrough my hend. usie home-study courses. It wes 
not until I had your book that it became clear what 
the calculus was all about. Now I can go through the 
other books and see what they are trying to do. With 
|| Your book and a calculator the whole idea becomes 
clear in a moment, and is a MOST REFRESHING 
| EXPERIENCE. I program some of the iterative prob- 
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The New Interlock System by 
REAL LOG HOMES 


weather-resistant log system on the market today. 


National Information Center, Dept. PSB, Box 202, Hartland, VT 05048 


MATH 


On Your Calculator!" 


luick. «Guaranteed. 
*Easy. *Fun, Too! 


lems you suggest and it alwavs GIVES ME A THRILL 
to see it start out with a wild guess and then approach 
the limit and stop. 
Professor John A. Ball of Harvard College (author 
of the book ‘Algorithms for RPN Calculators’) writes: 
T wish I had had as good a calculus course. 
Professor H. I. Freedman of the U. of Alberta, 
writing in Soc. Ind. Appl. Math Review, states: 
There can be no question as to the usefulness of this 
book...lots of exercises...very clearly written and 
makes for easy reading 
Tektronix Engineer Bill Templeton says “CALCU- 
LATOR CALCULUS is the best, most clearly written 
book I have seen for improving your math skills. 
1 WANT YOU TO DO THIS. Get my complete 
kit, with a TI-35 calculator, plus its 200 p. Student 
Math Book, AND the guidebook, ALL for $44.95 
(for shipping to USA add $2, or $5 by AIR; Foreign 
$5, or $10 AIR; in Calif. add $2.70 tax). 
If you already have a scientific calculator, you 

can invest in the guidebook, ‘CALCULATOR 
CALCULUS. for only U.S. $19.95 (to USA or 
foreign: add $1 for shipping, or $4 by AIR: in Calif. 
add $1.20 tax). 
As pennywise Ben Franklin said, "An invest- 
ment in knowledge pays the best dividends.” GET 
STARTED NOW-—Tax deductible for professionals. 
MONEY-BACK GUARANTEE! Send for it to- 
day. Be sure to give me your complete mailing ad- 
dress with your check or money order. If you want 
to charge it (Visa or MC), tell me your card no. and 


exp. date. Prompt = 


uaranteed. 
hank you! EduCALC Public: 
Box 974, Laguna Beach, 
1n Calif. (also AK and HI), 
elsewhere TOLL Fi 
800—854-0561, Ext. 845; Dept. TI 
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© Traditional Living, Inc. 1981 


Send $5 for our full color 
catalog which includes a 
copy of our Technical 
Bulletin describing this 
new innovation or order 
with MasterCharge or Visa 
by calling 


800-451-4485 


f REAL LOG HOMES 


® The leader who cares . . . naturally. 


New satellite 
for radio amateurs 


There's been an addition to OSCAR's 
family, and radio amateurs and space- 
science students the world over should 
be elated about the event. 

On October 6, 1981, a giant Delta 
rocket thundered into orbit from the 
Western Space and Mission Center in 
Lompoc, Calif. Its mission: to put the 
Solar Mesosphere Explorer (a satellite 
designed to study reactions between 
sunlight, ozone, and other chemicals 
in the atmosphere) into polar orbit. 
But it had a second passenger—a 
small satellite made by an amateur 
group at the University of Surrey in 
Great Britain. Ninth in the OSCAR 
(Orbiting Satellite Carrying Amateur 
Radio) series to be launched as a pig- 
gyback passenger on a U.S. launch 
vehicle, it is the first satellite de- 
signed to transmit observational data, 
including pictures of Earth’s surface, 
that can be readily received by con- 
ventional TV’s. 

The purpose of the spacecraft is to 
stimulate practical interest in space 
science among students and to give 
amateur radio operators a tool for 
studying the ionosphere, through 
which their transmissions travel. It 
carries a number of experiments; 
those of special interest are the Earth- 
pointing camera (covering a 300- 
square-mile area) and an electronic 
voice synthesizer that will transmit in 
English details of telemetry, experi- 
mental data, and craft operations. 

Transmissions will be on 145,825 
MHz. Any standard, unmodified nar- 
row-band FM amateur receiver 
should be able to receive them with a 
small pair of crossed dipole antennas. 
Unlike images from conventional 
weather satellites, pictures from the 
camera can be picked up by a simple 
receiver and shown on any home TV. 

The American Radio and Relay 
League (225 Main St., Newington, 
Conn.) and AMSAT-UK (c/o Ron 
Broadbent, 94 Herongate, Wanstead 
Park, London E12 5EQ, England) 
stand ready to provide any informa- 
tion you may need. 

If the experiment is successful, it 
may be possible for amateurs to make 
contributions to the space-science 
field comparable to those of amateurs 
in such fields as astronomy and orni- 
thology.—Timothy O. Bakke 


You could spend a fortune for an original 1929 Mercedes, if you 
yot lucky enough to find one. Now you can assemble your very 
own replicar in your spare time. You'll have the satisfaction of in- 
imately knowing every nut, bolt and intimate curve. This in- 
3enious assemblage of metal and fiberglass is engineered to turn 
vour VW or Ford chassis and drive train into the ultimate 
‘oadster. Unbelievable cornering and comfort with 27 to 32 mpg 
and head spinning style...you have it all. Yesterday's classic 
mance with today's economy and serviceability. It's a dream 
'rou can make come true...yourself. Mail the coupon now and learn 
more about this and our whole line of faithful replicars. 


Some equipment depicted is optional at extra cost. 


Bugatti 


Assemble it yourself and drive a great bargain. 


I CLASSIC MOTOR CARRIAGES , 


fans 16650 N.W. 27th Ave. 
Miami, Florida 33054 
Eu Phone: (305) 625-9700 1682 
byron i300 foa a eat heoebere und conr ma: Dip [ed rug d 
for Replicar Assembly. O Gazelle and Bugatti O Classic 
Enclosed is $10.00 for full color brochure on the meticulously hand 
factory finished D Gazelle O Speedster. 
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l Pleasechargeon O Master Charge 5 VISAO American Express. 
Account Number Exp. Date 
Signature 
Se our CLASSICS on display at the following airports: Kennedy, Burbank, Chicago, Cleveland, 


| DatzsLove, Worth. Denver. Deret Dea Moines, Miami, Miny St Paul, Monterey, 
I New Orleans, Portiand, Sacramento, Sen Antonio, San Jose, Seite Si: Louis, Phoenix, 
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Austin, Savannah, Memphis, 
For additional information call collect: (9051625-0700/Mon. Thru Fri. Sam to 9pm - Sat. Sam to Spm 


Electronic 
teacher 


links far-flung classrooms 


Students solve problems on Cyclops by typing, speaking, or drawing the answer. 
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Cryptic, a black box that connects all 
external pieces to a microcomputer, is the 
focus of initial program development. To 
prepare a taped lesson, illustrative mate- 
rial is placed under the TV camera. It is 
converted to a digital signal and tempo- 
rarily held on a floppy disk. Drawings can 
be made on the graphics tablet, and typed 
information can be entered from the key- 
board. These data are also stored. All pic- 
ture elements are later extracted and dis- 
played together on the video monitor, 
where they can be shuffled around and 
scaled to the desired size. A picture library 
is built up this way. The final results are 
transferred to cassette tape. The tape can 
then be used by individual machines or 
sent over phone lines. 
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It even calls on students 
to report to the class 


By DAVID SCOTT 


LONDON, ENGLAND 
Robin Williamson slipped a cassette 
into the player. A blue triangle sud- 
denly glowed on the screen in front of 
me. The numbers 9 and 12 then 
appeared by the two legs of the right 
angle. "What's the hypotenuse?" came 
a voice from the machine. 

I made a quick pencil calculation. 
“It’s 15," the machine replied in a 
moment and traced that number on 
the screen. I'd done it right. I'd passed 
my first electronic geometry lesson. 

The machine, called Cyclops, is a 
unique audio-visual teaching aid de- 
veloped by Britain's Open University. 
Williamson is with Aragon Interna- 
tional, a government-backed company 
promoting such computer-based infor- 
mation systems. Cyclops could pro- 
vide direct two-way links by telephone 
line between widely scattered stu- 
dents and teachers of the university's 
correspondence courses and TV lec- 
tures. Lectures may be illustrated by 


diagrams, sketches, written texts, or 
other graphics. 

Individual students can be called on 
to answer questions verbally or draw 
on the TV screen with a light pen. 
Their responses are heard and seen by 
all other students in the countrywide 
hookup. 

The terminal units will be used ini- 
tially at OU's study centers, which are 
mainly at schools and technical col- 
leges. Already installed are 25 exper- 
imental classrooms in the East Mid- 
lands area. 

"The system can also be used by 
business,” Williamson told me. "A 
company could hold a national sales 
meeting, instantly linking all the dis- 
tant representatives together. Or a 
car manufacturer could send prere- 
corded tapes to all its dealers and ser- 
vice centers for training mechanics. 
Illustrated tapes might even replace 
garage instruction manuals." 

Other electronic information sys- 
tems store thousands of data "pages" 
in a central-computer memory bank. 
Cyclops, however, uses its own inter- 
nal programs that can either be taped, 
transmitted live, or a mixture of the 
two. And unlike other systems, Cy- 
clops has sound as well as graphics. 
There are also talk-back and write- 
back facilities from every terminal. 

Cyclops creates its high-resolution 
graphics from digital information that 
is encoded into an alpha-geometric 
signal-that means the screen is 
divided into 76,800 individual picture 
elements or dots, called pixels. Every 
dot can be any of eight colors, accord- 
ing to the picture instructions, and 
graphic images are made by joining 
them together as lines. A circle on the 
screen has a nearly smooth circumfer- 
ence, not a jagged one. Even photo- 
graphs can be reproduced. Any image 
can be held indefinitely by merely 
Stopping the tape. And slow anima- 
tion is possible, such as a walking 
matchstick man. 

Terminal equipment for a study 
center, office, or training school con- 
sists of a Cyclops microprocessor unit 
that connects to the TV set, two phone 
lines (one for audio, one for visual 
information), and an ordinary stereo 
cassette recorder for playing prere- 
corded lessons. 

A big plus for Cyclops is the simple 
recording setup for preparing pro- 
grams. "The lecturer himself can 
make his own tapes,” Williamson 
said (see caption). "The camera man, 
special lighting, and sound equipment 
needed for normal videotaping are 
unnecessary. Our studio arrangement 
isdesigned for the historian, arts man, 
or scientist with little knowledge of 
computer technology." ui 


"THEY WON'T 
BELIEVE YOU DID IT YOURSELF 
CEILINGS” 


“No way, Harold. 
No way!” 
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EASY TO CUT 
Owens-Corning Fiberglas” 

- Ceiling Panels cut easily and 

' precisely with a standard utility 
- knife. Whats more, they don't 
chip or break like rigid panels. 


EASY TO HANDLE 


Even though Fiberglas panels 
- are more durable, they weigh only 
-.— one-third as much as rigid panels. 


ONLY FROM 
OWENS-CORNING 


"Honest, 
I did it myself!" 


So you won't wear yourself down 
putting them up. 


EASY TO INSTALL 

Once your grid is up, Fiberglas 
panels simply flex into place...as 
close as 2 inches from your old 
ceiling! For more information, 
write B.E.F. Meeks, 
Owens-Corning Fiberglas Corp., 
Fiberglas Tower, Toledo, Ohio 
43659. 
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Introducing 
the Sinclair ZX81 


If you're ever going to buy 
a personal computer, now is the 
time to do it 

The new Sinclair ZX81 is 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near-the price: only $149.95* completely 
assembled 

Don't let the price fool y 
ZX81 has just about everything you 
could ask for in a personal computer 

A breakthrough 
in personal computers 

The ZX81 is a major advance over 
the original Sinclair ZX80—the world's 
largest selling personal computer and 
the first for under $200. 

In fact, the ZX81's new 8K Extended 
BASIC offers features found only on com: 
puters costing two or three times as much 

Just look at what you get 
E Continuous display, including moving 
graphics 
Bi Multi-dimensional string and numerical 
arrays 


* Plus shipping and hai 
for TV and cassette, AC 


the 


he 


NEW SOFTWARE:Sinclair 

published pre-recorded pr Pri 
grams c ssettes for your 
ZX81, or ZX80 with 8K 
We're constan 
with new programs, so we'l 
send you our latest softwa 
catalog with your computer 


ter will work with your ZX81. 
X80 with 8K BAS. 
be available in the n 
and wi 


ical and scientifi 
accurate to 8 decimal places 
W Unique one-touch entry of key words 
like PRINT, RUN and LIST 
W Automatic syntax error detection and 
easy editing 
W Randomize function useful for both 
mes and serious applications 
W Built-in interface for ZX Printer 
E 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 


c functions 


will computer, t 
f future 
t less than $10¢ 


with 


d handling 


16K MEMORY MODULE: 
Like any powerful, full fledged 
X81 is expand: 
able. Sinclair's 16K memory 
module plugs right onto the 
back of your ZXB1 (or ZXBO. 
without 8K BASIC) 
is $99.95, plus shipping 


If you already own a ZX80 
The 8K Extended BASIC 
chip used in the ZX8! is available 
as a plug-in replacement for your 
2X80 for only $39.95, plus shipping 
and handling—complete with new key- 
board overlay and the ZX81 manual. 

So in just a few minutes, with no 
special skills or tools required, you can 
upgrade your ZX80 to have all the 
powerful features of the ZX81. (You'll 
have everything except continuous dis- 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the BK BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 


Order at no risk** 

We'll give you 10 days to try out 
the ZX81. If you're not completely satis: 
fied, just return it to Sinclair Research 
and we'll give you a full refund 

And if you have a problem with 
your ZX81, send it to Sinclair Research 
within 90 days and we'll repair or replace 
itat no charge. 


ZXB1 kits 


ZX81 MANUAL: The ZX81 
comes with a comprehensive 
164-page programming guide 
and operating manual de 
signed for both beginners and 
experienced computer users. 
A $10.95 value, it's yours free 
with the ZX81. 


Introducing 
the ZX81 kit 


If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95* It's the same, full-featured 
computer, only you put it together 
yourself. We'll send complete, easy- 
to-follow instructions on how you can 
assemble your ZX81 in just a few hours. 
All you have to supply is the soldering iron 


How to order 

Sinclair Research is the world's larg- 
est manufacturer of personal computers. 

The ZX81 represents the latest 
technology in microelectronics, and it 
picks up right where the ZX80 left off. 
Thousands are selling every week 

We urge you to place your order 
for the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order, simply call our toll free 
number, and use your MasterCard or VISA. 
^N To order by mail, please use the 
4^ "houpon. And send your check or money 
order. We regret that we cannot accept 
purchase orders or C.O.D's. 


CALL 800-543-3000. Ask for op- 
erator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061 


sinclair 
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A 


NAME 


MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061 


ADDRESS 


CITY/STATE/ZIP. 


s PRICEt QTY. AMOUNT 

Lj = ZX8! | $149.95 % 

p _ aes | | | = 
- ZX81Kit | 9995 
{ BK BASIC chip (for ZX80) | 3995 

16K Memory Module (for ZX81 or 2X80) | 99.95 | 
Shipping and Handling 495 | $495 
a: TOTAL | 
C + _ 


+US. Dollars 


What makes this radar detector ~ 
so desirable that people 
used to willingly wait months for it? 


Anyone who has used a conventional passive radar 
detector knows that they don't work over hills, around 
Corners, or from behind. The ESCORT" radar warning 
receiver does. Its uncanny sensitivity enables it to pick 
up radar traps 3 to 5 times farther than common de- 
tectors. It detects the thinly scattered residue of a radar 
beam like the glow of headlights on a dark, foggy road. 
You don't need to be in the direct beam. Conventional 
detectors do. Plus, ESCORT's extraordinary range 
doesn't come at the expense of more false alarms. In 
fact, ESCORT has fewer types and sources of false 
alarms than do the lower technology units. Here's how 
we do it. 


The unfair advantage 

ESCORT's secret weapon is its superheterodyne 
receiving circuitry. The technique was discovered by 
Signal Corps Capt. Edwin H. Armstrong in the military's 
quest for more sensitive receiving equipment. ESCORT s 
Varactor-Tuned Gunn Oscillator singles out X and K 
band (10.525 and 24.150Hz) radar frequencies for close, 
careful, and timely examination. Only ESCORT uses this 
Costly, exacting component. But now the dilemma. 


The Lady or The Tiger 

At the instant of contact, how can you tell a faint 
glimmer from an intense radar beam? Is it a far away 
glint or a trigger type radar dead ahead? With ESCORT 
it's easy: smooth, accurate signal strength information. 
A soothing, variable speed beep reacts to radar like a 
Geiger counter, while an illuminated meter registers fine 
gradations. You'll know whether the radar is miles away 
or right next to you. In addition, the sound you'll hear is 
different for each radar band. K band doesn't travel as 
far, so its sound is more urgent. ESCORT keeps you 
totally informed. 


The right stuff 

ESCORT looks and feels right. Its inconspicious size 
(1.5Hx5.25Wx5D), cigarlighterpowerconnectorandhook 
and loop or visor clip mounting make installation easy, 
flexible, and attractive. The aural alarm is volume ad- 
justable and the alert lamp is photoelectrically dimmed 
after dark to preserve your night vision. And, a unique 
city/highway switch adjusts X band sensitivity for 
fewer distractions from radar burglar alarms that share 
the police frequency while leaving K band at full strength. 


Made in Cincinnati 
Another nice thing about owning an ESCORT is that 
you deal directly with the factory. You get the advantage 


of speaking with the most knowledgable experts avail- 
able and saving us both money at the same time. Further, 
in the unlikely event that your ESCORT ever needs re- 
pair, our service professionals are at your personal 
disposal. Everything you need is only a phone call or 
parcel delivery away. 


Corroborating evidence 

CAR and DRIVER . . . "Ranked according to perfor- 
mance, the ESCORT is first choice . . . it looks like 
precision equipment, has a convenient visor mount, 
and has the most informative warning system of any 
unit on the market . . . the ESCORT boasts the most 
careful and clever planning, the most pleasing packag- 
ing. and the most solid construction of the lot; 

BMWCCA ROUNDEL . . . "The volume control has a 
‘silky’ feel to it; in fact, the entire unit does. If you want 
the best, this is it. There is nothing else like it!” 

PLAYBOY . . . "ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the 
field" 

PENTHOUSE . . . "ESCORT 's performance stood out 
like an F-15 in a covey of Sabrajets:” 

AUTOWEEK . . "The ESCORT detector by Cincinnati 
Microwave . . . is still the most sensitive, versatile 
detector of the lot" 

The acid test 

There's only one way to really find out what ESCORT 
is all about. We'll give you 30 days to test it for 
yourself. If you're not absolutely satisfied, we'll refund 


your purchase as well as pay for your postage costs to 
return it. In fact, try an ESCORT and any other detector 
of your choice. Test them both for 30 days and return 
the one you don't like. We're not worried because we 
know which one you'll keep. As further insurance for 
your investment, ESCORT comes with a full one year 
limited warranty on both parts and labor. This doesn't 
worry us either because ESCORT has a reputation for 
reliability. We know that once you try an ESCORT, 
radar will never be the same again. So go ahead and 
do it. Order today. 


You don't have to wait 
Just send the following to the address below: 
O Your name and complete street address. 
C How many ESCORTs you want. 
C Any special shipping instructions. 
CJ Your daytime telephone number. 
O A check or money order. 


l j W 

Visa and MasterCard buyers may substitute 
their credit card number and expiration date for 
the check. Or call us toll free and save the trip 
to the mail box. 


CALL TOLL FREE. . . . 800-543-1608 
IN OHIO CALL. . . . . . . 800-582-2696 


ESCORT (Includes everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 


Extra speedy delivery 
If you order with a bank check, money order, 
Visa, or MasterCard, your order is processed for 
shipping immediately. Personal or company 
checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


O CINCINNATI MICROWAVE 
Department 516 
255 Northland Boulevard 
Cincinnati, Ohio 45246 


"SAY, SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Replace gear oil? 


Should gear oil be changed? | know that 
engine oil and filter should be changed 
regularly, but | never seem to see any- 
thing about changing gear oil. What's 
your advice? 

Sylvia Czayo, Tucson, Ariz. 


Gear oils are not fuel-diluted, like motor 
oils. They acquire less trash from wear 
(due to their non-pumped lube system) 
and lubricate with a cleaner fluid than an 
engine-oil system. But | think you should 
change gear oil every couple of years or at 
least at 25,000 miles (if that's sooner). 
Changing the oil is the best way I know to 
remove bad stuff. We change gear oil in 
heavy trucks depending on environment 
and miles—not time. 


Octane booster for racing 


I'm racing with a Chevy small-block 350 
that has turbo heads and a 12/;:1 com- 
pression ratio. Right now I’m using 100- 
octane low-lead aviation gas. Do | need an 
octane booster? If so, what do you recom- 
mend? We're at 5,000-feet elevation. 
Will Rask, Albuquerque, N.M. 


Hot Rod magazine is full of ads for octane 
boosters for racing. Moroso has a good 
one. 


Twin problems 


| have a 1977 Chevy Caprice with a 325 V8 
engine and automatic shift. When the car 
slows to a stop, the motor dies and has to 
be restarted. Mechanics have checked and 
worked on the carburetor, but the prob- 
lem is not corrected. 

| also have a 1972 Jeep pickup 350 V8. 
When the motor is idling, gas runs out of 
thetailpipe; when the exhaust stream hits. 
the wall of the garage it leaves a large car- 
bon spot. 

What is causing these problems? 

John Phillip, Anaconda, Mont. 


Your Chevy needs its throttle deceleration 
control fixed. Your Jeep needs the carb 
cleaned, overhauled, and set to specs. It's 
stinking rich. 


A/C cuts out 


What causes the heater or air conditioner 
to cut out when climbing a steep grade (or 
a slight grade when towing a 21-foot trail- 
er)? | assume there's a lack of sufficient 
vacuum since it drops to five to eight 
inches when this occurs. That's the prob- 
lem with my 1972 Dodge Sportsman wag- 
on with a 360-c.i.d. engine. It has power 
steering, power brakes, automatic trans- 


mission, and cruise control, as well as A/C. 
It has 140,000 miles on it, uses a quart of 
oil every 1,500 miles, and gets 14 mpg on 
the highway. The engine has never been 
torn down. | cannot find any vacuum leaks 
or any other logical explanation for this 
problem, which has existed since the vehi- 
cle was new. 

I'm planning a long trailer trip in moun- 
tainous country later this year and will 
probably need both the heater and air 
conditioner. Any suggestions? 

E. C. Carper Jr., Lompoc, Calif. 


Many vehicles are built to cut out A/C ona 
hard pull. Vacuum drops, signaling the 
air-temperature control to cut out. You 
can custom-rig controls to eliminate the 
vacuum signal, but watch for excessive 
engine heat and a little less performance. 


Should he get headers? 


| want to remove my stock exhaust mani- 
folds and put headers on my car (1972 V6 
Capri) to boost performance and, | hope, 
improve its fuel economy. However, I've 
been advised by an experienced mechan- 
ic that headers allow so much heat loss 
that engine damage will result. I'd like a 
second opinion. 

Gary Bentzen, Alexandria, Va. 


I'd agree with your mechanic but for dif- 
ferent reasons. You'll get a minor power 
aid, but l'm not convinced you'll gain mile- 
age. Steel-tube headers don't last long 
unless they're stainless. Also, as a rule 
they have no provisions for engine emis- 
sion controls and cold-start aids. 


When to change oil 


| am really puzzled about the long inter- 
vals between oil changes that the automo- 
tive industry is now claiming. A few years 
ago owners’ manuals started to advocate 
oil changes at 6,000-7,000 miles. On my 
1980 Tercel, Toyota claims up to 10,000 
miles between oil changes. | drive 65 
miles a day on highways, with a little city 
driving thrown in. Is 10,000 miles stretch- 
ing the truth? | am used to changing oil 
and filter every 3,000 miles. 

Dominick V. Tallarico, Lyons, III. 


I'm like you. Best cost-per-mile | see is 
with frequent lube jobs and oil-and-filter 
changes—I'd say every 3,000—4,000 for oil 
and every 5,000—8,000 for filters. 


Not what it seems 


| was recently approached by a salesman 
for the "original Supermag Fuel Extend- 
er." But | couldn't get satisfactory answers 
on how the product worked. He claimed 


30 percent increases in fuel economy 
were possible. How would a magnetic 
field change the fuel in the lines to make it 
burn more efficiently? And how could this 
effect be sustained through the carb float 
bowl? This really sounds more like alche- 
my or magic, doesn't it? 

Bruce Brown, Ft. Collins, Colo. 


I tried to figure it out but quit when our 
testing revealed that nothing happened. 


About multi-electrode plugs 


My '74 Mazda RX4 uses two-electrode 
spark plugs. My '78 RX7 calls for four elec- 
trodes. Why? 

J. W. Chambers, Johnstown, Pa. 


Multi-electrode plugs are supposed to 
reduce fouling tendencies. 


Small-engine question 


Small gasoline engines that are used to 
power lawn mowers, garden tillers, and 
small tractors produce three to 16 hp. I've 
yet to see one that wasn't temperamental 
after it had been run for a dozen or so 
hours. They're either hard to start, won't 
start at all, or won't run under load. Fresh 
gas, new spark plugs, clean filters, etc., do 
not seem to affect performance much. Is 
there any one tip you can give to keep a 
small engine running correctly? 

Fred W. Viar, Harrisonville, Mo. 


In reverse order, here's what hurts them: 
improper fuel mix for two-cycle engines; 
wrong kind of fuel; dirty fuel; old fuel; 
poor or no air-cleaner maintenance; 
wrong oil; dirty oil; low oil levels; infre- 
quent use (rust); over-speed; overload; 
no warm-up; no break-in. | know it looks 
like l'm passing the buck, but such 
engines really don't need much repair, 
considering their cost. Some are 100-hour 
throwaways. 


Wants new shocks 


1 own a 1980 Ford Mustang with Michelin 
TRX tires and TRX suspension. l've had 
the car for a year now, and it doesn't han- 
dle as firmly as when it was new. | would 
like to buy an aftermarket shock but | want 
the same handling as before. 

I've checked some shops but they don't 
have listings for Mustang '79-'81 with 
TRX suspension. What do you think of 
Monroe, Gabriel, Koni, or Bilstein 
shocks? 

J. G. Lizotte, Winnipeg, Canada 


All of those brands are good. Gas-filled 
shocks would be better on substandard 
roads. 


Knocking during startup 


l have a 1975 Ford F-150 with a 460-cu.-in. 
engine and 68,000 miles on the clock. | use 
40W oil. Recently it has started to knock 
when | start it in the morning. It is a defi- 
nite clank that lasts for about four or five 
crankshaft revolutions, then quits. | 
thought it might be the fuel pump or the 
camshaft (I had a valve job done just 3,000 

Continued 
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"Say, Smokey" 


[Continued] 
miles back). But my mechanic says it's a 
main bearing and that new inserts won't 
help. He says | need a new block. What's 
your opinion? 

Joseph Wagner, Florissant, Mo. 


Your problem is that the oil you're using is 
too heavy. It drains out of the system 
when the engine sits, and that heavier oil 
takes a while to get circulating again dur- 
ing cold starts. 

Go to a lighter oil. And use a filter with a 
check valve, which prevents the oil from 
draining down when the engine isn't run- 
ning. If the bearings are already bad, | 
doubt that the block is causing the prob- 
lem. Turning the crankshaft (if it's rough 
or out of spec) and going to oversize 
inserts should make things right again. 
But before trying anything major, go to a 
lighter, multi-viscosity oil. 


Brakes locking 


| have a 1980 Chevy Citation—two-door, 
four-cylinder, stick-shift. When | apply the 
brakes hard, one of the wheels locks and 
the car skids a little on dry pavement. If the 
pavement is wet, it really skids. And if 
there is ice or snow, the car becomes a 
Frisbee. If | pump my brakes on wet or icy 
pavement, the car seems to rock in a cir- 
cular motion. I've complained to the deal- 
er repeatedly. He did some work under the 
warranty, but the trouble is still there. It’s 
really not safe, and Mr. Goodwrench 
doesn't seem to know how to fix it-or 
care. What do you suspect? 

Russell V. Leon, Royal Oak, Mich. 


I believe your problem is covered by a 
recent recall. Many people with this model 
have the same trouble. | know it's bad, but 
the recall repair should be effective-and 
nearly free. 


Diesel questions 


| own a 1981 Mercedes turbodiesel and 
have heard both sides of the coin regard- 
ing the installation of a water separator. 
My service dealer says he doesn't feel that 
this car needs it, but l've heard others say 
it should be put in. Does a 1981 Mercedes 
diesel require an electric block heater? | 
make frequent trips to Vermont for skiing. 
Would a small heater coil melt the paraf- 
fin in the fuel line during the winter 
months? 

Norman Sveilich, Valley Stream, N.Y. 


All small (car) diesels can use the best fil- 
ters available. And all that operate in cold 
country need fuel and block heaters. You 
can't overfilter, but you can sure underdo. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", PoPULAR Science, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 
letters, answering those he feels are of 
widest interest. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 
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EWFINDER 


By EVERETT H. ORTNER 


Sharp new Minox 


For a long time, it seemed to me, the best 
thing you could say about a Minox camera 
was that it was so light and small you 
could always have one on your person. 
The negatives were tiny and the process- 
ing was unpredictable. Now a new Minox, 
the EC (above), has made me change my 
mind. It is super-simple to use, the lens is 
sharp, exposure is right on the button, and 
the distributor (E. Leitz, Inc., Rockleigh, 
N.J. 07647) seems to have solved the pro- 
cessing problem—or certainly as long as 
you use Minox processing mailers. My 
3V;-by-5-inch pictures seem comparable 
in quality to those taken with a 110-size 
camera on a negative twice the size. 

The Minox EC has a fixed-focus, fixed- 
aperture (f/5.6) lens. Only the shutter 
speed changes, over a range from 1/500 to 
eight seconds. With battery and chain, the. 
EC weighs only 2% oz., and it is a bare 
smidgen over three inches long. Need 
flash? Just plug in a tiny flashcube adap- 
tor. Camera, adaptor, and chain list for 
$216. 


Focus control 


Remember when serious photographers 
used to sneer at through-the-lens expo- 
sure metering and automatic exposure on 
SLR's? Now, of course, even professional 
photographers demand those features on 
their Nikon F3's and Canon F-1's. What's 
the next new feature we're all going to 
want? Automatic focusing. If you've ever 
tried it on a Polaroid camera, say—or one 
of the Konica or Yashica or Canon 35-mm 
cameras—you know how easy it is to let 
the camera take over the focusing chore 
(and do it right). Now Pentax has come out 
with an electronic focusing system—but 
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with a difference. It 
doesn't focus the 
lens; it tells you 
when the lens is in 
focus, through 
both an LED in the 
viewfinder and an 
audible signal. The 
system, introduced 
in the new Pentax 
ME-F 35-mm SLR 
(shown below), is 
accompanied by 
aperture-priority 
automatic expo- 
sure. Pentax claims 
that it "focuses cor- 
rectly on complex 
patterns, subjects 
behind glass, and 
on some moving 
subjects that even the eye cannot follow 
quickly.” A great feature of the system is 
that it can be used with regular SMC Pen- 
tax lenses and with the new Pentax AF 
35-70-mm zoom lens. Cost? With the 
35-70-mm zoom lens: about $1,000. 


Instant slides coming closer? 


Two developments at Polaroid seem to be 
bringing closer the day of the instant 35- 
mm slide. One is a new high-quality, full- 
color 8-by-10 instant transparency film 
(above right) based on the prototype film 
reported in PS in December, 1980 ["Pho- 
tography in the '80's"]. The Polaroid Col- 
orgraph film, designed primarily for over- 
head projection, can be exposed with 
tungsten light or electric flash, and even 
permits an instant 8-by-10 enlargement of 
a 35-mm slide. Cost of a Colorgraph 8-by- 


10 transparency: Polaroid estimates $10. 

The second development is a patent 
application by Polaroid for a cartridge- 
loaded slide camera. It would use a disc 
holding up to 10 unexposed instant slides. 
You'd slip it into the camera and shoot. 
When the cartridge had been fully 
exposed, the slides would pop out, ready 
for your projector. When will you see it? 
You guess. Part of it-transparency film of 
a quality approaching what you'd need for 
35-mm slides—seems to be nearing reali- 
ty. The rest of it would seem to be a 
mechanical problem. 


Snapshots 


© Now there's another instant camera: 
the Fotorama, made by Japan's Fuji Photo 
and on sale only in Japan. Model F-50S 
comes with built-in flash and sells, in 
Japan, for about 25,000 Yen—say $115. 
Model F-10, without flash, is selling for 
about 13,500 Yen—say $60. Fuji is licensed 
by Kodak to use some Kodak patents, and 
its film is said to be compatible with Kodak 
instant cameras (as Kodak film would be 
with Fuji instants). Introduction in the 
U.S.? No plans, says Fuji, within the next 
two or three years. 

9 What's the next big wrinkle in flash? 
Interchangeable heads. Vivitar will be 
bringing out a unit this spring with a 
removable flash head. You'll put on a big- 
ger head when you need more power, and 
a special module will let you use an inter- 
changeable head as a slave unit. There'll 
even be a bare-bulb head for an all-direc- 
tions natural-light effect. 

@ For electronics buffs who want to 
transfer their video images onto film, 
Sony now has a machine—said to be the 
world's first Kinescope recording system. 
You'd edit your tape down to the parts you 
want to project, and the machine would 
put them on super 8 film. Sony hopes to 
sell the machine to camera and electron- 
ics stores. Up to now, of course, the traffic 
has been the other way: transferring 
filmed scenes onto tape. 
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Getting comfortable sometimes means 
getting away from it all. And then settling 
back with the smooth, easy taste of Southern 
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Its uniquely delicious flavor was created in 
old New Orleans almost a century ago. And 
it has been enjoyed ever since. 
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rocks, or mixed with fruit juice and a slice of 
something nice. 

It's one of the real comforts of life. 
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Do you remember the excitement when 
astronauts first "walked" in space? There 
was something about the act of getting 
out of a space vehicle and drifting around 
outside that grabbed the imagination. 

Now we're about to have an event capa- 
ble of producing similar impact. Shuttle 
astronauts are not only going to go out- 
side; they are going to do so untethered. 
They'll be using a backpack maneuvering 
unit, and they'll go scooting around out- 
side the Shuttle performing a variety of 
jobs. The maneuvering unit is the device 
you see pictured on this month’s cover. 

Of course, riding the space scooter is 
not the only thing astronauts will be doing 
as the Shuttle changes from experimental 
to operational flights. In training now is a 
whole new class of astronauts. They're 
not test pilots, but instead have a wide 
range of skills, from medicine to engineer- 
ing. They're called mission specialists, 
andthey're learning to perform many new 
jobs in space such as operating experi- 
ments and retrieving satellites that need 
to be taken back to Earth for repair. 

Jim Schefter, who often covers the 
space scene for PoPULAR Science, has been 
spending some time with new astronauts 
as they hone the skills for their new jobs. 
Paul Alexander, who painted the scene 
depicted on the cover, has painted other 
pictures for PS, but this is his first cover. 


Banking by phone 


Banking customers in Fargo, N.D., have 
become the first in the nation to be able to 
do banking and a lot of other things from 
home over a two-way videotext system 
[PS, Jan. '81]. The system was installed in 
15 homes in December and will be 
expanded into about 250 by mid-1982 by 
First Bank Systems, Inc. 

The test is using the French Teletel sys- 
tem, and will offer a variety of services— 
among them, agribusiness bookkeeping 
systems, weather information, commodi- 
ty and financial reports, and general news. 
And, of course, customers will be able to 
transfer funds between various bank 
accounts, or inquire about checking and 
savings balances and paying of bills. 


New fuel for the alcohol fire 


People feel strongly about the use of alco- 
hol as automotive fuel. Our coverage in 
the past has brought bushels of mail from 


readers—some strongly in favor, others 
just as strongly opposed. 

Now, a new development: An article in 
the Journal of the Society of Automotive 
Engineers says that alcohol fuels—particu- 
larly methanol—can cause high rates of 
wear in engines. Apparently the alcohol 
reduces the amount of oil on cylinder 
walls and in other critical areas. In addi- 
tion, its combustion products are more 
corrosive than those of gasoline. The 
engineers who discovered the effect be- 
lieve that new lubricating oils will have to 
be formulated if alcohol becomes widely 
used as automotive fuel. 


Shale boom at last? 


The Union Oil Company began trying to 
extract shale oil from rock back in 1955 
[PS, Sept. '74]. Ever since then, there have 
been recurrent rumors that the process 
was about to take off. Now, it appears, that 
may actually happen. Exxon, the world’s 
biggest oil company, has formed a joint 
venture with Tosco Corporation, the com- 
pany that developed one of the leading 
processes for extracting oil from shale. 
The two companies expect to sink $3.2 bil- 
lion into the project over the next few 
years and be on line with a plant that will 
produce 50,000 barrels of oil a day by 
1985. That would be about one percent of 
current oil imports. The companies say 
the project can be successful and compet- 
itive at about $30 a barrel. 


Passive-solar growing pains 


The Northeast Solar Energy Center in Bos- 
ton has just completed a two-year survey 
of solar-home owners and concluded that 
solar homes—even passive ones—take 
some getting used to. The fuel savings 
lived up to expectations, the researchers 
found. But there were also problems. 
First, many homeowners found that man- 
ually controlled blinds, shutters, fans, and 
other systems just didn't work. People 
often weren't home or just forgot when 
closing the blinds or something else 
needed to be done. Also, high levels of 
moisture and condensation on windows 
were common. There are three reasons 
for that. First, solar designs tend to be 
open, so moisture from kitchen and bath 
move all around the house quickly. Sec- 
ond, passive-solar homes tend to be tight- 
er, so moisture can't get out as easily. And 


third, passive-solar home owners tend to 
keep a lot of plants, which also put a lot of 
moisture into the air. But most of the con- 
densation problems can be cured easily 
with ceiling fans. 

None of the problems was unsolvable, 
the researchers concluded. It's just that 
solar housing—like almost everything 
else—takes some getting used to. 


Where the jobs are 


If you will be looking for a job over the 
next few years, some recent research by 
the Bureau of Labor Statistics will interest 
you. Here are the six categories that will 
grow fastest and the percentages they are 
expected to grow (1978- 1990): 
Computer service . + 148-173% 
Paralegal personnel ..... 132-166% 
Computer systems analyst 108-123% 


Computer operators... .. 99-101% 
Office-machine service ..... 81-96% 
Computer programmers... . 74-87% 


The lesson is clear: For maximum job 
opportunities, learn about computers. 


Electronic cameras 


Sony is not the only one that knows how 
to build an electronic camera [PS, Dec. 
'81]. The giant Kodak company says it has 
done all the research and knows how to 
build and market such a camera anytime it 
wants to. But whether it will do so or not, 
says Kodak, depends on the company’s 
assessment of whether enough cameras 
could be sold to make it worthwhile. 


Sadly noted 


As last month's issue containing the arti- 
cle about ultralight aircraft went to press, 
we received word that John Chotia, pres- 
ident of Weedhopper of Utah, had been 
killed while flying a new prototype ultra- 
light. Chotia had built and test-flown some 
35 prototype airplanes and was a major 
figure in the ultralight industry. 


WAY 


Editor-in-Chief 
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How Shuttle astronauts 
are preparing for the 


world’s most , 
way-out job 


For the first time, men and 
women are getting ready 
to work in space without 
learning to fly their craft 


By JIM SCHEFTER 


Technicians huddling over lighted 
consoles flanked a huge pool near 
Houston, Texas. As they monitored 
the operation, astronaut Bruce 
McCandless, in a bulky white pre 
sure suit, backed into a boxlike white 
cradle with forward-thrusting ap- 
pendages that looked like robot feet. 
In moments he was strapped in, lifted 
by a crane, and dangled briefly in mid- 
alr. 

Then the water swirled up over his 
faceplate as he sank beneath the sur- 
face and disappeared, leaving only 

Continued 


Spacesuits with life-support systems 
will sustain the astronauts when they 
leave the Shuttle to work in space. Un- 
like previous astronauts, they will not be 
tethered to the ship. A backpack propul- 
sion system called a Manned Maneuver- 
ing Unit (MMU) will propel them as they 
circle and inspect the Shuttle and travel 
to other targets. Nitrogen, the propul- 
sion gas, is in tanks in the backpack. 


Weightlessness is simulated in the water-immersion facility at 
the Johnson Space Center in Houston. The pool is 33 by 78 ft., 25 
ft. deep. Mock-ups of important gear, including portions of the 
Orbiter, are submerged in the pool for engineering and training 
purposes. Divers in scuba gear assist the astronauts underwate: 
technicians and medical personnel work on the surface. 


Astronauts dangle puppetlike as they 
practice piloting the Manned Maneuvering 
Unit at Martin Marietta's space center 
near Denver, Colo. Controls on the sim- 
ulator match those on the MMU and al- 
low movement in three axes and in 

pitch, yaw, and roll. The simulator in- 
cludes a full-size mock-up of part 

of the Orbiter. 


Mock-up of the Shuttle's cockpit at the 
Shuttle Avionics Integration Lab in 
Houston gives astronauts practice with 
the Shuttle's 1,500 switches and simu- 
lates the launch phase of a mission. At 
controls is astronaut John Creighton 


Rescue ball, a 39-inch inflated fabric sphere, would transport an 
astronaut fetus-like from one Orbiter to another, carried by a 
second astronaut wearing a spacesuit and an MMU. The rescue 
ball, made of Kevlar and urethane with an outside thermal pro- 


tection cover, contains a short-term life-support and 
communications system and even has a Lexan viewing port 


FEBRUARY -1982-| 73 


a trail of bubbles to mark the spot. 

Halfa continent away, on a runway 
near Downey, Calif., former Antarctic 
explorer Tony England, moderately 
rested after putting in a long night 
shift debugging crucial computer soft- 
ware, stood by a two-seater supersonic 
jet waiting for his passenger to arrive. 
Shanghai-born Shannon Lucid, bio- 
chemist and mother of three, who was 
just freed from her last stint on the 
Software day shift, arrived within 
minutes, and the pair roared off 
toward the east. 

As England and Lucid climbed 
toward the clear lanes high above 
commercial jet travelers, Dr. Anna 
Fisher reported in to the emergency 
room of a hospital in Clear Lake, Tex., 
barely three miles from where the jet 
would soon land. A trauma specialist, 
she quickly found herself engulfed in 
the flow of damaged bodies a metro- 
politan area generates. For the next 
24 hours, she would work her medical 
art. On another day, her physician 
husband would do identical duty. 

Such scenes occur seven days a 
week at scores of sites around the 
country. The people are physicists, 
chemists, physicians, engineers, mili- 
tary officers, and other specialists. All 
are preparing for the world's most 
adventurous job. 

They are the Space Shuttle astro- 
nauts. Some of the 79 are pilot as- 
tronauts, who will actually fly the 
Shuttle to and from space and control 
it during orbital operations. The rest 
are mission specialists—working pas- 
sengers who will be responsible for 
checking out and deploying satellites, 
handling in-flight experiments, and 
doing other mission-related tasks in 
fields ranging from pharmacology to 
biomedicine to astronomy to mechani- 
cal engineering. 

Even the pilots will have a few 
more-generalized tasks. "We're devel- 
oping expertise in areas other than 
handling the Orbiter," pilot Dale 
Gardner explained. "It works out well 
both from the standpoint of getting 
things done and from learning and 
training." Adds pilot Robert (Hoot) 
Gibson: "We're all working as project 
engineers." 

And all are working superhuman 
schedules, training themselves, and 
taking on challenges no astronaut 
before has faced. 


Two kinds of missions 


"We're lining them up for two kinds 
of flights," training chief James Bilo- 
deau told me, "the kind in which you 
deploy something in orbit and the 
kind in which you leave something 
attached to the Shuttle. Most of the 
missions are 'deploys.' " 
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But the longest missions planned so 
far are those in which individual 
instruments and cameras, or the large 
Spacelab canister, remain attached to 
theShuttle. On such missions the pay- 
load-bay doors are opened and the 
entire Orbiter is moved to aim instru- 
ments toward Earth or outer space. 

For now, only a handful of astro- 
nauts are assigned to specific mis- 
sions. Most are deeply involved in 
schedules that are part engineering to 
bring the Shuttle to full operation, 
part training to learn its complexities, 
part testing to support upcoming mis- 
sions, and part hard work to maintain 
other professional skills. It's a far dif- 
ferent kind of preparation from the 
one astronauts faced in earlier pro- 
grams. 

"People have the idea that we sit 
around in classrooms ortrain in banks 
of sophisticated simulators," said mis- 
Sion specialist Tony England, a Ph.D. 
geophysicist who took leave from the 
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astronaut corps in the mid-1970's dol- 
drums and led two expeditions to Ant- 
arctica. "But we do almost none of 
that." 

In fact there is only one complete 
Shuttle Mission Simulator (PS, Aug. 
’79], located in Houston and devoted 
almost exclusively to training astro- 
nauts for the next scheduled space- 
flight. The rest ofthe astronauts learn 
their trade other ways. 

England spent most of 1980 heading 
an astronaut team that helped to work 
the bugs out of software used during 
the Shuttle's reentry and landing. Sit- 
ting hour after hour in a dingy 
machine at Rockwell's Space Division 
in Downey, Calif, that faithfully 
reproduces the Shuttle Orbiter's main 
instrumentation and controls, En- 
gland or another astronaut would 
"fly" from the edge of space to a simu- 
lated landing at Edwards Air Force 
Base. 

Software glitches were identified 
and corrected, and procedures for 
bringingthe Orbiter home were tested 
and refined. During the months of 
greatest activity, testing went on 
around the clock six or seven days a 
week. England often worked 12-hour 
shifts in the test cockpit. 

"I've flown more entries than any 


other astronaut, including the guys 
assigned to missions," said England, 
who is also a skilled jet pilot, though 
not a pilot astronaut. "But they're 
spending time in simulators that do 
everything. This machine is just han- 
dling the last few minutes of a 
flight." 

Even so, when England begins 
orbital flights, he will be fully quali- 
fied to take emergency control of the 
Orbiter during the tricky reentry. 

Among his teammates is mission 
specialist Shannon Lucid, one of the 
first six female astronauts named in 
1978. Two more joined the program in 
1980. Though none of the women is a 
rated jet pilot, all are deeply involved 
in getting the Shuttle through its 
flight testing. Lucid has flown fewer 
entry tests than England, but still 
could bring an Orbiter home. 

Other astronauts spent equal time 
in the Shuttle Avionics Integration 
Laboratory in Houston, working on 
the launch phase of upcoming mis- 
sions or going over the hundreds of 
changes made in cockpit instruments 
and switches between the first and 
second Shuttle missions. 

"I've been there many days in the 
wee hours of the morning to check out 
things," Dale Gardner said, "usually 
going in at 4 a.m. for a four-hour check 
of procedures to make certain things 
are ready for the other astronauts 
coming in at 8 a.m." 

Then Gardner, a Navy lieutenant 
commander, spends his normal work- 
ing day helping to get the 50 pounds or 
so of documents, checklists, and man- 
uals ready for the next mission. As a 
military astronaut, he is also involved 
with a secret Department of Defense 
payload that will be carried into space 
on the fourth Shuttle mission. In gen- 
eral, only astronauts still on active 
military duty will have such assign- 
ments. “But I don’t expect to fly mili- 
tary missions exclusively,” Gardner 
said. 


Space women 


The eight women astronauts blend 
into astronaut life with little trouble. 
“When I came here, I had no idea what 
this life would be like,” said physicist 
and mission specialist Sally Ride. She 
quickly found out. 

Among her assignments, Ride 
worked on developing the Remote 
Manipulator System. With her were 
two Ph.D. electrical engineers (also 
mission specialists), Judy Resnick, 
who spent more than a year commut- 
ing between Houston and the Canadi- 
an company that builds the system, 
and William Lenoir. 

The manipulator is that huge robot- 
icarm that will lift satellites out ofthe 


Orbiter's payload bay or grab retriev- 
able satellites from space. It was first 
tested in space during November's 
Shuttle mission, with Ride assisting 
from Mission Control. She will become 
a prime communicator with the Shut- 
tle during the third mission, in spring 
1982, the first woman to have such an 
assignment. 

"It's another way to learn about the 
Orbiter systems," she told me. "Simu- 
lations in Mission Control include 
long hours devoted to identifying and 
solving problems, as well as keeping 
operations going during normal 
flight," she said. "We have one full- 
scale simulation every week, lasting 
eight to 10 hours." 

That kind of workload provides 
Shuttle astronauts with both training 
and on-the-job experience. "By the 
time you fly, 70 percent of your train- 
ing was by osmosis from your various 
technical assignments," Lenoir said. 
The assignments are changed once or 
twice a year, and help turn astronauts 
from narrow specialists into general- 
ists. 


Space doctors 


Some astronauts, particularly the 
physicians, are expected to keep up 
with their specialties by juggling 
work schedules and working week- 
ends. 

Physician and mission specialist 
James Bagian's latest job put him in 
the thick of perfecting software for 
payloads and related systems. "We're 
looking at the most significant techno- 
logical achievement humankind has 
ever achieved," he said before making 
one of his regular trips to the Univer- 
sity of Pennsylvania, where he is a 
resident anesthesiologist. "The real 
question is how much each of us can 
still be educated." 

Doctors Anna and Bill Fisher, mis- 
sion specialists and the first husband- 
wife astronauts, spend at least one 
weekend day each month in the emer- 
gency room either at Clear Lake Hos- 
pital or at the Tampa, Fla., General 
Hospital. They also alternate as "re- 
covery doc" at Edwards Air Force Base 
and the secondary landing strip in 
New Mexico during Shuttle mis- 
sions. 

Anna spent much of her time in the 
last two years helping perfect the 
highly mobile Shuttle spacesuit [PS, 
Sept. '80] and worked on the unique 
"rescue ball" in which one astronaut 
rides fetus-like from a disabled Orbit- 
er while another carries the ball to a 
second Shuttle. Bill's assignments in- 
clude riding in the back seat of 
NASA's. B-57 aircraft for high-alti- 
tude research. 

“It can be like having two traveling 


sales jobs,” he said. “One week I’m on 
the road, and the next week Anna's 
gone." Other astronauts spend less 
time maintaining their specialty 
skills. 

"Inolonger consider myself a micro- 
wave/remote-sensing specialist," Le- 
noir conceded. “I’m more concerned 
with pondering what you can do with 
a human brain in space.” 

One use for the human brain (and 
hands) in space involves repairing sat- 
ellites. Such a mission, tentatively set 
for early 1983, will include the first 
rescue-and-repair assignment ever at- 
tempted on a malfunctioning satel- 
lite. 

The broken bird ‘is the Solar Maxi- 
mum Mission spacecraft [PS, June 
'81]. It suffered some key circuitry 
burnouts in 1981, early in a multi- 
year mission to study the sun during 
its time of maximum activity. If it can 
be repaired, and pilot Bruce McCand- 
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less is among those who think it can, it 
will be a major milestone in proving 
the Shuttle's value. 

McCandless has been involved in 
perfecting the Manned Maneuvering 
Unit (MMU), the nitrogen-jet back- 
pack that will allow astronauts to 
fly freely around outside the Orbiter 
performing tasks for up to six hours 
at a time. The acknowledged expert 
in MMU free flight, he was instru- 
mental in developing the Solar Max 
rescue procedures. 

In addition to the many practice ses- 
sions at Martin Marietta's space cen- 
ter near Denver, Colo., where he dan- 
gled from a carefully counterbalanced 
contraption that lets an MMU astro- 
naut "fly" around a mock Orbiter hull, 
McCandless has spent countless hours 
underwater in the special 25-foot-deep 
pool at the Johnson Space Center near 
Houston. There, true weightlessness 
can be simulated. 

"I don't know how many tank runs 
we've done to practice donning or dof- 
fing the MMU, servicing it from the 
Orbiter, or just improving our proce- 
dures," McCandless said with a grin, 
"but I've spent a few hours underwa- 
ter." 

1f the Solar Max rendezvous and 
rescue come to pass, two astronauts 
will don spacesuits and float through a 


hatch into the open payload bay. Two 
more will remain inside, one operat- 
ing the robot arm and the other han- 
dling the delicate maneuvers to keep 
the Orbiter in place. 

One outside astronaut will back 
into an MMU, strap himself in, then 
jet over to Solar Max about 100 feet 
away. He will carry a circular plate, 
which he will attach to Solar Max, 
then he'll hold on while using his 
MMU jets to stabilize the satellite. 
The second astronaut remains ready 
to assist. 

"We think the satellite will have a 
60-degree wobble and a spin rate of 
about 4o degree per second," McCand- 
less said, "so this part could be 
tricky." 

Once Solar Max is stable, the Orbit- 
er will glide over to it, and the robot 
arm will connect to a grapple fixture 
on the satellite. At that point Solar 
Max can be pulled down to the payload 
bay for repairs. 


Fixing the broken bird 


Among the tasks will be putting a 
new cover on a hard-X-ray burst spec- 
trometer that has been overheating, 
installing a new vent port on an X-ray 
polychrometer, and replacing an en- 
tire electronics module in a burnt-out 
white-light coronagraph. 

"On the coronagraph, we have to 
remove insulation, take out 14 Allen 
screws, undo 11 electrical connectors, 
replace the module, then reverse the 
whole process," McCandless ex- 
plained. "This kind of job should be 
routine by 1984 or '85. Our only prob- 
lem has been getting everything 
ready earlier, to have Solar Max work- 
ing again during the intense 1983 
solar activity." 

Astronaut life, despite its high 
adventure and potential for glory, has 
never been easy. With dozens of Shut- 
tle missions planned, involving scores 
of payloads and hundreds of tasks, the 
job of being an astronaut is more com- 
plicated than ever. 

"We don't have the luxury of the 
thorough training we had earlier," 
said Skylab veteran Joe Kerwin, who 
is a physician and mission specialist. 
"Getting acquainted with the cockpit 
isjust a byproduct of the job now. Peo- 
ple are no longer training for a one- 
time event." 

But with the very real opportunity 
of making a trip into orbit as often as 
once a year by the mid-1980's, no 
astronaut is complaining. 

"The more people fly, the less train- 
ing they'll need," said training boss 
Bilodeau. "These people are capable 
and energetic, and they've got the spe- 
cial kind of courage it takes to fly a 
rocket." ui 
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The 
carbon 
dioxide 
dilemma 


Will we keep fiddling until 
planet Earth burns? 


By EDWARD EDELSON 


Pictures from weather satellites show something odd about 
the South Pole: The familiar icecap isn't there anymore. A 
third of Florida lies submerged beneath the sea. In Wash- 
ington, you can row from the White House to the Capitol. In 
California, newspapers are advertising choice seashore 
frontage in Sacramento. The Sahara is blooming again, but 
sand dunes have begun to drift across what used to be the 
Corn Belt of the American Midwest. 

That's the nightmare scenario ofthe Earth perhaps only 
a century from now, if we keep on burning lots of coal and 
oil. No one knows for sure whether any part of this night- 
mare will come true, but scientists do know that mankind 
is now in a bind that it has never known. 

"The world has never been faced with such a complex 
problem before—certainly not in the environmental area 
and probably nowhere else," David Slade of the Depart- 
ment of Energy said thoughtfully. 

We were talking about something that appears so innoc- 
uous that it seems absurd to call it the ultimate form of air 
pollution: carbon dioxide. If you achieve the current goal of 
pollution-control technology and burn a fossil fuel—coal, 
oil, or gas—with perfect efficiency, you get carbon dioxide 
rather than the various poisonous gases called pollut- 
ants. 

Yet over the past few decades, scientists have become 
aware that we have to be concerned about the huge 
amounts of carbon dioxide that mankind is putting into the 
atmosphere as we burn more and more fossil fuel. Most 
experts think this is the first human activity that can 
change climate on a global scale, with unpredictable con- 
sequences. 

And that's the real problem: The consequences are truly 
unpredictable right now. Scientists can't sound the alarm, 
because their data and computer models can't tell them 
what sort of alarm should be sounded. Indeed, they concede 
that it might not be necessary to sound an alarm at all, 
because the climatic changes caused by carbon dioxide 
might just turn out to be negligible. 

But if you go to the other end of the spectrum of climatic 
scenarios, you can get some real horror stories. Take the 
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ultimate (and quite unlikely) horror, the "runaway green- 
house." 

Sunlight that hits the Earth is radiated back into space 
inthe form of infrared energy. Carbon dioxide causes what 
is called a greenhouse effect because it blocks the infrared. 
Increase the amount of carbon dioxide in the atmosphere 
and you increase the amount of heat retained by the 
Earth. 

Assume that temperatures go up steadily as we put more 
carbon dioxide into the atmosphere. Higher temperatures 
promote the release of carbon dioxide from the soil, which 
raises the temperature, which puts more carbon dioxide in 
the air, which raises the temperature. . . . Eventually the 
Earth becomes as unlivable as our sister planet Venus, 
where the atmosphere is almost pure carbon dioxide and 
temperatures are hot enough to melt lead. 

There's a less apocalyptic, but not much more comfort- 
ing, scenario: Higher temperatures melt the seaborne ice 
shelves that hold the West Antarctic ice sheet in place. In a 
few decades, the ice sheet slides off the land that now sup- 
ports it, and melts. Average sea levels go up about 12 feet, 
about a third of Florida (and a lot of other low-lying land) 
disappears beneath the water, and most major coastal cit- 
ies are flooded. 

Scientists, such as Terry J. Hughes of the University of 
Maine, say the crisis could be upon us with surprising 
swiftness. Their studies show that the ice dome covering 
what is now Hudson Bay in Canada collapsed several 
thousand years ago over a period of less than 200 years. 
Some of these scientists say that the collapse of the West 
Antarctic ice sheet has already begun and that major flood- 
ing is inevitable. 

Most scientists think the scenario will be more complex 
than catastrophic. Global temperatures probably will go 
up a few degrees. Climate and weather patterns will 
change. Some people will be hurt, some will benefit; some 
nations will adjust better than others. 

If all that sounds nebulous, it's because the range of pos- 
sibilities is enormous. Just to make a prediction about the 
West Antarctic ice sheet, says Charles R. Bently of the 
University of Wisconsin, "about 16 'mights' in a row have 
to be piled up. There are fascinating possibilities, some of 
them dramatic, but there is no proof that anything dra- 
matic will happen." 

There are some solid facts, though. Last October, two 
Columbia University researchers reported what may be 
the first detected response of the global climate to an 


increased level of carbon dioxide. Dr. George A. Kukla and 
Joyce E. Gavin said their studies show that the extent of 
pack ice around Antarctica during summers has decreased 
in the 1970's compared with the 1930's. (The ice pack is 
charted by satellite.) And an observatory on Mauna Loa in 
Hawaii has measured an increase in atmospheric carbon 
dioxide concentration from about 314 parts per million 
(ppm) in 1958 to about 334 in 1979. During that time, a 
National Academy of Science committee estimates, about 
41 billion tons of carbon were put into the atmosphere 
because of the burning of fossil fuels. Extrapolating back- 
ward, the committee estimated that the atmospheric car- 
bon dioxide concentration was about 290 ppm in the middle 
of the 19th century. 

Extrapolating forward isn’t simple. If we burned all the 
fossil fuels on Earth, the committee said, we would put 
about 5,000 billion tons of carbon into the atmosphere. 
(About 90 percent of that carbon would come from coal; oil 
and gas would account for the other 10 percent.) If we 
burned all that fossil fuel over the next few centuries, the 
committee said, atmospheric carbon dioxide concentration 
might be four to six times current levels. 

The kind of fuel that’s burned makes a difference. When 
we burn a million cubic meters of natural gas, a World 
Climate Program committee says, we put 524 tons of car- 
bon into the air. A thousand tons of crude oil puts 769 tons 
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of carbon into the atmosphere, and a thousand tons of coal 
means 693 tons of atmospheric carbon. 

But the rate at which fuel is burned also has to be con- 
sidered. Only about half the carbon dioxide from fossil fuel 
appears to remain in the atmosphere. Most ofthe other half 
is believed to go into ocean water, which has a vast capacity 
for storing carbon dioxide. If we burn less fuel, we give the 
oceans more time to absorb carbon dioxide. More impor- 
tant, we delay the time when atmospheric carbon dioxide 
concentrations will have doubled, a level used as a bench- 
mark in most current studies. 

Quite unwittingly, the Arabs have helped produce such 
delay, because the series of stunning price increases that 
began with the 1970 oil embargo has reduced the rate of 
increase in fossil-fuel consumption. "Until 1973, the aver- 
age increase was about 4.5 percent," says Ralph M. Rotty at 
the Institute for Energy Analysis at Oak Ridge. "Since 
then, it's been closer to two percent." 

At a four percent annual growth rate in fossil-fuel use, 
the atmospheric carbon dioxide concentration would dou- 
ble by the year 2025. At an annual two percent increase, 
doubling would be delayed until about 2050. 

Sooner or later, we'll get to that magic doubling point. 
The best information about the climatic changes that may 
happen then comes from what are called general circula- 
tion models (GCM's), computer simulations of the Earth's 
weather and climate. 

GCM’s are in rough agreement that a doubling of carbon 
dioxide will mean a global temperature increase of about 
three degrees C, or about 5.4 degrees F. But there's a whop- 
ping 50 percent margin of error in those estimates. 


Today's GCM's have a few “notable deficiencies," says > 


Joseph Smagorinsky of the National Oceanic and Atmo- 
spheric Administration's Geophysical Fluid Dynamics 
Laboratory in Princeton, N.J., one of the world's leading 
centers for atmospheric modeling. For example, climate 
models can't handle the cloud changes that would occur 
with a global temperature increase. And they also are 
weak on the interaction of the oceans and the atmosphere. 
Generally, the oceans are treated as an unchanging 
"boundary" for a changing atmosphere. 


Clouds, oceans, and global climate 


As it happens, the clouds and the oceans are critical fac- 
tors in the climatic changes caused by carbon dioxide. A 
mere one or two percent change in cloud cover can have 
profound effects on global climate, says Veerabhadran 
Ramanathan, who works at the National Center for Atmo- 
spheric Research in Boulder, Colo., with Warren Washing- 
ton, another leading climate modeler. You've also got to 
consider the kind of clouds that form, Ramanathan adds. 
He is studying marine stratus clouds, the kind you see if 
you're in Los Angeles and look out at the Pacific. These 
low-lying clouds reflect radiation back to space and so have 
a cooling effect. Ramanathan expects to spend the next few 
years trying to determine whether a carbon dioxide- 
induced temperature rise would increase or decrease this 
kind of cloud cover. 

Oceans are even more important than clouds in the cli- 
mate equation. Ocean water acts as a giant flywheel, stor- 
ing not only carbon dioxide but also heat. It's possible that 
the oceans will take up and release heat at a steady level 
for many decades. Climate change would be slower and 
easier to deal with. It's also possible that after decades of 
absorbing heat, the oceans will release it quickly, which 
means that society would have a lot less time to adjust to 
climatic change. "We may not be given a warning until the 
carbon dioxide loading is such that an appreciable climate 
change is inevitable," the National Academy of Sciences 
committee said. 

Warren Washington's group has begun to incorporate 
oceanic changes in its GCM. That model is contained on 
about 7,000 punch cards (with copies on magnetic tape). 
Washington and the people who work with him are con- 
stantly tinkering with the model to try to get a more accu- 
rate fit. 

The GCM is run on a Cray-1, currently the most powerful 
computer available, whose central processing unit looks 
incongruously like a circular telephone booth with padded 
seats on the periphery [PS, June '79]. Time on the Cray-1 is 
a desirable scientific commodity, which creates a practical 
problem in running the GCM model that includes the 
Oceans. 

First, the new GCM takes more computer time per day— 
2% minutes versus two minutes for the standard model. 
But that's a minor consideration compared with the time 
that the model must be run. The standard GCM reaches 
equilibrium after 100 simulated days. "We have to run the 
other model for 30 years before it reaches equilibrium," 
Ramanathan said. 

Onething that the climate modelers are rather steadfast 
about is the beliefthat some sort of climate change is bound 
to occur. "We have yet to hit a situation where we are 
certain there would be no effect," said Smagorinsky. "It's 
not impossible that we may discover something that will 
nullify the whole thing, but right now we can't identify any 
such feedback." 

Then the game switches to a different level: When the 
change occurs, how will it affect humans? The details of the 
change become immensely important, because the effects 
will be different from area to area. For example, most 

Continued 
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experts believe that the temperature increase will be least 
inthe tropics and greatest at the poles. One reason why the 
poles are cold is that most incoming sunlight is reflected 
rather than absorbed by the polar ice. If the temperature 
rises, the ice will melt and more solar energy will be 
absorbed, so the polar temperature increase could be as 
much as seven degrees. 

But calculations made by Francis Bretherton of the 
National Center for Atmospheric Research indicate that 
thepolartemperature change will be slow, while the small- 
er tropical rise—an estimated two degrees C—will be "al- 
most immediate." 

Bretherton turns around the GCM. He uses an unchang- 
ing atmosphere as a boundary and studies changes in the 
oceans. The oceans can be regarded as a two-phase system, 
hesays: a deep layer that changes very slowly and a surface 
layer that absorbs heat and carbon dioxide relatively 
quickly. Because the surface layer is thickest at the tropics, 
Bretherton says, that will be bad news for the unindus- 
trialized nations in those areas. They will have to deal with 
an unprecedented situation, he says, adding, "What makes 
theclimatic impact significant is that we are pushing more 
and more against the limits of what people are used to." 

William W. Kellogg, a colleague of Bretherton at the 
Boulder research center, says that we can get a hint of the 
kind of Earth we—or our grandchildren—will live on by 
examining records from the period roughly 4,500 to 8,000 
years ago, when the temperature was a few degrees higher 
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than today. We can get an idea of regional temperature, 
precipitation, and soil-moisture patterns in a warmer 
world by studying pollen deposits and records of lake levels 
and streamflows, Kellogg says. 

In the key area of precipitation, which is vital for agri- 
culture, Kellogg’s reconstruction shows drier conditions for 
the central part of the North American continent, which 
includes the land on which much of our wheat and corn is 
grown. If there is a two-degree-C global increase, the opti- 
mum growing area will shift northward by 120 to 180 
miles, Kellogg says. It happens that the land north of the 
current Corn Belt is more acid and less desirable for farm- 
ing, so the scenario is not encouraging for the 21st-century 
farmers of the Midwest. 

British climatic researchers have tried to determine 
weather changes by looking at the hottest years of the 
recent past. They get the same answer as Kellogg: In the 
Midwest, hot weather also means drier weather—as every- 
one might remember from the sweltering and drought- 
plagued summer of 1980. If the worst comes, the dust bowl 
of the 1930’s could be a vision of things to come. 

There could be offsetting benefits elsewhere. Warmer 
weather could give the Soviet Union more usable northern 
farmland. Changes in the monsoons could benefit farmers 
on the Indian subcontinent. The weather may become less 
variable from year to year, as it was in the previous warm 
period, Kellogg says. 

Some agricultural researchers think that a higher con- 
centration of carbon dioxide will bring almost unalloyed 
benefits to farmers. Sylvan Wittwer, director of the agri- 
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cultural experiment station at Michigan State University, 
says that plants will grow faster because they will have 
more carbon dioxide available. Plants “breathe” carbon 
dioxide, Wittwer says, and increased concentrations stim- 
ulate plant growth. “The overall levels of biomass produc- 
tion will outweigh the bad effects of a carbon dioxide 
increase,” Wittwer says. “It’s very likely that the efficiency 
of photosynthesis will be increased and that plants will lose 
less water because higher levels of carbon dioxide close the 
stomates through which water evaporates.” 


Uncertainties abound 


Paul Wagner of the Connecticut Agricultural Experi- 
mental Station in New Haven concedes that his experi- 
ments show faster plant growth in greenhouses where car- 
bon dioxide levels have been increased. “But those are 
circumscribed experiments," Wagner says. "The effect of 
carbon dioxide on plants is clear. The effect of changing 
climate following a change in carbon dioxide, that’s obvi- 
ously a less certain prediction. We're really getting into 
things like meteorology and beyond agriculture." 

“I don't think you're ever going to totally resolve the 
uncertainties," says Ralph Rotty. "You just have to gather 
more and more information all the time." 

For example, James Angell of the National Oceano- 
graphic and Atmospheric Administration's Boulder labo- 
ratories says that upper-atmospheric probes have picked 
up what could be a significant change. Computer models 
say that added carbon dioxide will cause warming in the 
lower atmosphere and cooling in the upper atmosphere. 
The stratosphere—the upper atmosphere—has been cooling 
since about 1963, a trend that was interrupted only when 
the eruption of Mount Agung threw large amounts of heat- 
absorbing dust into the stratosphere, Angell says. Temper- 
atures are down about one degree C in the lower strato- 
sphere and about five degrees C in the upper stratosphere, 
he says. "I have no idea of what's causing it," he adds. 

Given the uncertainties, most scientists say that the best 
and most realistic course of action now is to do nothing. 
"Right now it's a scientific issue," said David Slade. 
"There's no basis for anyone to talk about making policy. 
What the scientific community is doing is to get as much 
information about the situation as possible, to give people 
some basis for making decisions. Later, the decision might 
be to do nothing, to turn off coal completely, or anything in 
between." 

Developing nations would bear the brunt of any recom- 
mendation to use less fossil fuel, Rotty points out. "Should 
we discontinue the use of fossil fuels to avoid the risk of 
climate change?" he asks. "I argue that there are great 
risks of human suffering in taking that action, and I'm not 
prepared to say that it should be done. The rich, highly 
technical nations can use nuclear energy or store sunlight. 
What happens to the poor who must stop using fossil fuels?" 

David Slade has a couple of other reasons for making 
haste slowly. "The issue is almost overwhelming because it 
has to do with the functioning of the total global climate 
and of the entire social system," he says. 

"And let's say we are really sure of these environmental 
changes. Let's say they impact on the world in 50 years. 
They will be impacting on a different societal situation 
than exists today. Put yourself in 1931 and try to predict 
what the world would be like in 1981. Even if we knew 
what the environmental impact would be, it would be hard 
to say what it would mean to people 50 years from now." 

Or as the National Academy of Sciences committee 
gloomily concluded: "It has become increasingly apparent 
in recent years that human capacity to perturb inadver- 
tently the global environment has outstripped our ability 
to anticipate the nature and extent of the impact." — Bis] 


A computer's a dumb beast. 
But pop in the right disc, 
and it's a smart text editor 


By WILLIAM J. HAWKINS 


FOURSCORE AND TEN YEARS AGO streaked 
across my computer's screen. It looked 
familiar. But as I’m Abe Lincoln's per- 
sonal secretary (at least that’s what 
my computer has told me), it should. 
I've been asked to put the finishing 
touches on his speech. It needs a lot of 
work: Insert a “Fourscore and seven” 
here, throw in a couple of “brought 
forths” over there. But no problem— 
TII be done before we reach Philadel- 
phia—I’m using one of the new word 
processors and I’ve just completed a 
“computer controlled” practice session. 

A word processor is actually just a 
special program that comes on a disc. 
Pop it into your computer, and it turns 
the usually dumb beast into the most 
flexible electronic “typewriter” you’ve 
ever used: 

@ It can create a totally new docu- 
ment at your command, typed on the 
keyboard. You see each character on 
the screen as you type. Make a mis- 
take—or change your mind—and the 
old character or text can be instantly 
replaced at the push of a button. 

€ Then it saves your text on the 
disc for instant recall later. You can 
add to it, change it, do a total rewrite if 
you like. Your revised work is instant- 
ly updated and saved along with the 
original work. Some programs will 
even check your spelling. 

@ When you're finished, you push 
another button. A printer connected to 
your system puts everything perma- 
nently on paper. Words from one line 
are brought up to fill the line above it. 

Continued 


Goodbye, typewriter; hello, 


word 
processor 


Word-processing software doesn’t look The floppy disc contains the actual pro- 
like much when you buy it, but it will turn gram for the computer. The book—docu- 
your personal computer into a workhorse. mentation—contains instructions for you. 
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Spaces ai added between words to 
justify the line, giving paragraphs the 
squared right margin you see on this 
page. Even headings, footings, and 
page numbers are added automatical- 
ly. Your draft copy is instantly turned 
into finished work. And you just sit 
back and watch. 

All text processors do much the 
same thing: process text. But as I 
found out, no two do it exactly alike. 
Of the many programs available—too 
many even to list here—I’ve been 
using a representative group: some 
old standbys, some brand-new re- 
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ED program from Digital Research, 
which comes with the CP/M disc-oper- 
ating system, and EDIT from Techni- 
cal Systems Consultants (TSC). 

Put the word-processing disc in your 
computer and start the program go- 
ing; you see a line number on the left 
side of your screen. You are now in the 
"insert" mode, and you're ready to 
start typing: Letters and words appear 
on the screen, and you end each line 
with a carriage return. Make a typo? 
Just touch the RUBOUT key on the 
keyboard. The cursor (the solid block 
or underline on the screen that shows 
your typing posi- 
tion) moves back 
one character 
and automatical- 
ly erases it. You 
type in the cor- 
rection. Indent- 
ing is instanta- 
neous, too. Touch 
the TAB key and 
the cursor moves 
over one tab posi- 
tion (variable, 
but usually set at 
five to eight 


leases. Some are designed to run on a 
specific computer: Atari, Radio Shack, 
Zenith, or Apple. Others are written to 
use the CP/M disc-operating system. 
The CP/M program, written by Digital 
Research, teaches a computer to work 
in one particular way. Using it, your 
computer and mine can share the 
same programs—even though they 
may be totally different systems. 

If you own a personal computer and 
do any writing at all, a word-process- 
ing program will save you hours of 
typing drudgery. 


Getting started 


All the programs I used come on a 
disc and use a disc to save text. (There 
are some cassette-tape versions, but 
generally they are too slow for most 
purposes.) The disc contains a text edi- 
tor, to get your words into the comput- 
er, and a text formatter, to get the 
words from the computer neatly onto 
paper. (These are usually meshed into 
one large word-processing program, 
but some are run separately. Pll talk 
aboutthat later.) With some programs 
there are sample texts, such as the 
Gettysburg Address, to give you prac- 
tice. 

You start with the text-editing 
phase—entering words on your key- 
board. At this point you should know 
that there are two types of editors: line 
oriented and cursor oriented. 

I began with the older and less 
expensive line-oriented method: the 
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spaces) to start a 
new paragraph 
or create column material. 

If you want to do more—correct a 
mistake on another line, say, or move 
blocks of text around—you enter the 
command mode. You do this by typing 
a special character (such as "*") at the 
beginning of a new line. 

In the command mode, you use oth- 
er special keys for specific purposes: 
Insert new words, delete others, move 
paragraphs, or even save a particular 
section of the text on disc for use lat- 
er on. 

On a line-oriented editor, however, 
what you see on the screen may not be 
what the computer sees. Here's why: 

There are actually two cursor posi- 
tions: the one you see on the screen 
and an invisible one (called the point- 
er) seen by the computer. The cursor 
you see and the pointer the computer 
sees may not be—and often aren’t—in 
the same position 
in the text. 
Change the word 
"human" to "peo- 
ple” on the line at 
the cursor, and 
the computer, us- 
ing its pointer at 
another line, 
may have just 
created "To err is 
people." 

To move the 
computer's invis- 
ible pointertothe 
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you must specify the line number, a 
specific word, or even a particular let- 
ter. This takes time and can lead to 
mistakes. Like this one: 

Ihad spent all of my Saturday work- 
ing. But it was worth it. The article 
was just about finished after hours of 
last-minute changes. The only thing 
left: Remove line 345. Ah, the speed of 
a computer. I gave the wrong com- 
mand. With one simple, and stupid, 
push of my finger, I had removed not 
line 345 but 345 lines—all my 
changes. The solution: Guess what I 
did all day Sunday? 

To be fair, mistakes like that can 
happen with any machine designed to 
save you time. But with cursor-orient- 
ed editors, it’s less likely. 


Menu, please 


Pop in one of the newer cursor-ori- 
ented word-processing programs, such 
as Magic Wand, AutoScribe, Easy 
Writer, Atari, Star Edit, and Word- 
Star, and you don’t see line numbers. 
Instead, you see a menu—a listing of 
available commands. Select one and 
you can view an old document. Select 
another and you can start something 
new. Select still another and you can 
merge two documents. 

The idea is to "hold your hand" so 
you don't make mistakes. The menus 
automatically change to keep up with 
you. Select PRINT THE DOCUMENT from 
one, for example, and you may get 
another menu to choose print styles 
and ribbon color. You may also be 
asked questions about paper size and 
whether you'll be using separate 
sheets or continuous forms. 

Many programs give you ever more 
help if you need it. Select a command 
from the menu in Magic Wand, but 
add a question mark. Instead of exe- 
cuting the command, you get a para- 
graph describing its function. Word- 
Star times you. Once you're experi- 
enced, you can give a command quick- 
ly and it is executed. If you give only a 
partial command and wait a few sec- 
onds, you get a menu that tells you 
how to continue. 
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There's even a menu to help you 
enter text. And on the cursor-con- 
trolled editors, creating new work or 
fixing up the old couldn't be easier. 


No-curse cursor control 


Just start typing with the newer- 
generation cursor-controlled text edi- 
tors. When you near the end of a line, 
the editor watches for the next space 
between words. If the last word goes 
past the margin you've set, it's auto- 
matically brought down to the next 
line. You merely keep typing. This is 
called "word wrapping." The program 
returns the carriage for you and 
makes sure no line is too long to be 
displayed on the screen. (For printing, 
later, you may specify any line length. 
At that time, words will be shifted to 
fill each line.) 

There are exceptions, however. 
T/Maker, Atari, WordStar, and IBM's 
version of Easy Writer will let you 
type past the normal screen width. 
Using special command keys, you can 
then shift across the page—left or 
right—to see the whole thing. That's 
called "horizontal scrolling." It lets 
you see text, such as a chart or table, 
exactly as it will be printed on 
paper. 

WordStar takes this feature a step 
further: Not only will it do word wrap- 
ping, but it will add the necessary 
Spaces between words to justify the 
line on the screen, as well. (On other 
programs justification is done only 
during printing.) And if you've chosen 
automatic hyphenation, the smart 
program will squeeze additional parts 
of words on a line by using hyphens. 
It's done by dictionary rules and, 
therefore, isn't correct for word breaks 
that break the rules. WordStar stops, 
however, and asks you if the hyphen is 
correct. You can then adjust it, skip it, 
or take the program's suggestion. 

Entering fresh text is easy with 
these cursor-controlled programs, and 
changing it is beautifully simple. You 
don't have to specify anything—just 
move the visible cursor around the 
screen to the spot you'd like to change. 
The computer's internal pointer 
moves with it. 

Using special keys shown on the 
menu (those with arrows, if your key- 
board has them), you maneuver the 
cursor as though you're playing a vid- 
eo game. Move it over a letter, push a 
key on the keyboard, and the letter is 
instantly changed. Move it between 
words to insert another, and the rest of 
the text shifts down or moves over to 
make room as you type. 

Deletions are just as easy. You can 
delete one letter at a time or, by strik- 
ing another special key, remove an 
entire word or sentence with one 


stroke. The re- 


maining text in- 
stantly shifts so 
you can see the 
result. 

You can also 
work with entire 
blocks of text. Re- 
member the 345 
lines I lost? 
That's tough to 
do with the cur- 
sor-oriented pro- 
grams. To elimi- 
nate an entire 
block of text you 
first move the cursor from the begin- 
ning to the end of the text block, then 
tell the processor this is the block you 
want to delete. The program adds 
markers to set the block apart. Usual- 
ly, the markers are a symbol such as 
“<>”, but a few programs do more. 

Programs designed for certain sys- 
tems, such as AutoScribe for the 
Zenith-Heath Z-89 computer, Scripsit 
II for the TRS 80 model II, Benchmark 
(a CP/M program I installed on a 
Radio Shack Model II), and the Atari 
800 package, take advantage of the 
screen’s ability to reverse the video 
image. Instead of white characters on 
a black background, they can reverse 
to black characters on white. The 
Atari puts parentheses in reverse vid- 
eo around the text. The other pro- 
grams reverse all characters in the 
block. The result: At a glance, you can 
easily see the block of text you're 
about to remove . . . But not so fast. 

Before the text can be deleted, these 
programs still want to make sure that 
you're sure. With WordStar you push 
more special keys. Magic Wand gives 
you a word count of the block and asks 
if you're sure. A mistake even at this 
point can be thwarted: AutoScribe 
will warn you if the amount of text 
you're eliminating falls beyond the 
amount you see on the screen. 


Inserting 


Creating — 1 
auk 


.CE2 


Ready to print 

You've moved, removed, deleted, 
and repeated all the words you need to 
make a finished text. Now you're 
ready to put it on paper. The menus let 
you select how you'd like it done: line 
length and spacing, justification, mar- 
gins, tab spacing—all the necessary 
data to set the document's final 
appearance. But you have additional 
options: imbedded commands. 

These are commands that are add- 
ed—imbedded-—right in your text. You 
place them on their own line and 
begin each with either a period (.) or 
slash (/). Since normal text seldom 
begins with these characters, the pro- 
gram executes them as a command 
when printing or, in some cases, when 
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When entering text, the screen will display a 
typing line, above, that shows the left and right 
margins along with the tab (T) positions. This 
part of the text is normal, but 

imbedded commands, such 
as center, allow additional control. 
Some commands, for example, will stop the printing 
to allow names and addresses to be added from the 
keyboard or disc. Form letters, addressed to 
individual people, can be created this way. 
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you first type them on the screen. 

Some imbedded commands are un- 
conditional, such as “.PG,” which will 
start a new page before continuing the 
text. Others may be conditional, such 
as ".CP 11," which will start a new 
page only if the next 11 lines can't fit 
on the present one. Still others can 
center lines or add such things to your 
text as automatic headings, footings, 
and page numbers. 

Imbedded commands are used 
throughout the limited line-oriented 
editors for printing. You don't see the 
results until the text is run through a 
separate output processor program, 
such as TEX from Digital Research 
or PR (for print) from TSC. The final 
product is the same, but you don't see 
it until the very end. If you get a bad 
break (a single word on one page, for 
example), you go back to the editor 
program, make the change, and repro- 
cess the text. 

All of these word-processing pack- 
ages do just that—process words. But 
many have some extras: 

* WordStar and Magic Wand allow 
you to print one document while work- 
ing at the screen on another. The func- 
tions of the editor are slower, but it’s 
like having two separate computer 
systems working for you. And if you 
have to edit more than one document 
or you want to integrate two separate 
works, Star Edit lets you do that. The 
screen separates, showing you both. 

€ Typos and spelling errors can be 
caught instantly and automatically 
with optional spelling programs. Most 
compare your text with words in a 
"dictionary" stored on the disc. If the 
program can't find the word, it's either 
misspelled or not in the dictionary. 
You can then correct the word if it's 
wrong or add it to the dictionary for 
future use. MicroPro's 20,000-word 
SpellStar program works with its 
WordStar text processor and is acti- 
vated by selecting a menu option. 
Radio Shack's Scripsit II uses an 
optional spelling package, too. Just 
push a key, and your work is checked 

[Continued on page 126] 
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Monster 


piers 


for world’s bigg 


est 


flood-control project 


Strange and ingenious 
new machines help 
complete a sea barrier 


By DAVID SCOTT 
ILLUSTRATIONS BY BARRY ROSS 


ZIERIKZEE, NETHERLANDS 
"It's like a cathedral!" I said to Gerard 
Baijens, my Dutch guide. My voice 
echoed back in the immense chamber 
we'd just entered—the hollow base of a 
131-foot-high concrete pier. This cav- 
ernous boom-box would eventually be 
part of a 5.5-mile-long flood-control 
barrier to protect a corner of Holland 
from the sea. 

The giant structure—six intercon- 
nected chambers, each the size of a 
three-story house—was standing doz- 
ens of feet below sea level. But it was 
inside a dry 250-acre pit on a man- 
made island in a wide estuary facing 
the stormy North Sea. I was at the 
heart of the biggest hydraulic engi- 
neering project the world has ever 
seen. 

Called the Delta Plan, it's a series of 
dams or barriers linking five large 
islands on the Dutch coast below Rot- 
terdam. I was visiting the Eastern 
Scheldt barrier site, the final, most 
exciting, and most difficult stage of 
the Delta Plan. The $2 billion section 
is targeted for completion in 1986. 

The barrier plan began in 1955, two 
years after violent storms burst dikes 
that protected land below sea level. 
Over 1,800 persons drowned. Live- 
Stock, farms, and homes were destroy- 
ed. To prevent it from happening 
again, the Netherlands government 
began a complex $4 billion project that 
includes four long barriers at the sea- 
ward ends of the islands. 

In addition, there are seven inland 
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shipping locks, sluice gates, and 
smaller dams for water management. 
Fresh river water replacing salt water 
because of the project makes some 
island farmland more arable. Roads 
topping the dams improve travel, so a 
vast industrial estate is planned. But 
the Eastern Scheldt posed special 
problems. 

"The original scheme called for a 
simple dam like the others—pretty 
easy to build," Baijens told me. Envi- 
ronmentalists noted that sealing off 
natural tidal flow would destroy fish- 
ing and oyster beds, and upset the eco- 
logical balance for other marine life 
and birds. 

So in 1976 the plan was changed 
from a dam to a storm-surge barrier. 
The new plan calls for 66 giant con- 
crete piers across the estuary. Sliding 
Steel gates between the piers will nor- 
mally be open, avoiding disturbance of 
the environment. 


Moon landing 


“It’s like the first landing on the 
moon," says hydraulics engineer Baij- 
ens. "Nothing like this has ever been 
attempted before." An artificial island 
started for the dam was enlarged for 
factories, harbors, a power station, 
and sunken construction docks to 
make gigantic piers. 

Standing on an enclosing dike for 
one of these docks, I looked across at 
19 ofthe towering monster piers. How 
could these incredible 18,000-ton 
piers be moved miles into place? "Ear- 
lyin 1982 we'll breach the outer dike," 
Baijens said, "and this first bay will be 
flooded to sea level at a water depth of 
15 meters [49 feet]." He explained how 
an unusual 295-foot-long transport 
vessel will then maneuver into the 
flooded docks. Twin portal cranes (see 
illustration) will hoist each concrete 


pier 36 feet off the bottom. In salt 
water, pier weight is halved by buoy- 
ancy to 9,000 tons. 

Readying the sandy sea bottom for 
the giant piers involves some aston- 
ishing equipment, too. The sea bed is 
first compacted by a bargelike ship 
with four long vibrating "needles." 
Cylindrical finned heads on these 
shafts penetrate the porous sea bed to 
a depth of 50 feet. An axial vibration 
frequency of 25 Hz then begins as the 
compaction shafts are withdrawn in 
one-yard steps. 


Giant mats 


The next step covers the base areas 
for piers with huge mats to avoid sand 
erosion from tidal currents. These 
mats are 14 inches thick and have 
three separate layers of small stones 
on top, with gravel and then sand 
below. Plasticized fabric separates 
these graded layers, and long steel 
spikes stitched through the layers 
hold the porous mat together. 

At one large low-level building on 
the island I watched in amazement as 
one of these massive 138-foot-wide 
layered mats oozed like ribbon tooth- 
paste from one end of the building. 

As the mat emerges from the plant 
it’s wound in 219-yard-long rolls 53 
feet in diameter. Despite its 5,500-ton 
weight, a mat drum floats. It is 
unwound along the prepared sand by a 
special pontoon ship. This weird craft 
performs other tasks, too. As the mat 
unwinds, a broad scraper blade be- 
neath the vessel levels the sea bed. At 
thesame time, an array of suction noz- 
zles cleans the area just before the 
mat. 

Then the ship makes a second pass 
to compact the mat with hammering 
feet that are lowered to the bottom on 

Continued 


Straddle-carrier ship with twin portal 
cranes (center, below) will maneuver 131- 
foot-high, 18,000-ton piers into position. 
Twin cranes on vessel then release con- 
crete piers, dropping them to bottom of 
estuary. Piers will support a roadway and 
storm-surge barrier (bottom). Sea bed is 
first prepared by bargelike ship with four 
141-foot-long "needles" (far right) that 
compact the sandy sea bottom. Then 
another vessel (below) scrapes and vacu- — 
ums the sea bottom as it unrolls a 138- 
foot-wide foundation mat. A TV-equipped 
"bottom crawler" ensures mat is level. 


Storm-surge barrier will have sliding steel 
gates opened for normal tidal flow. Road- 
way will be 174 feet above bottom. 


Dry construction dock built 49 feet below 
sea level has dike enclosing first batch of 
19piers. When dike is breached, sea water 
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Delta Plan projects, completion dates: 

1. Storm-surge barrier Hollandse ljs- 
sel (1958). (Not shown.) 

2. Sandkreek Dam with lock (1958). 

3. Veerse Gat Dam (1961). 

4. Grevelingen Dam with shipping 
lock (1965) and sluices (1985). 

5. Volkerak Dam with shipping locks 
and inlet sluices (1970). 
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i SEMI-STAGNANT, SALT 


SEMFSTAGNANT, 
SALT OR FRESH 


7] HEIGHTENING 
OF THE DIKES 
6. Haringvliet Dam with sluices 
(1971). 
7. Brouwers Dam with sluice (1972). 
8. Eastern Scheldt Dam with storm- 
surge barrier (1986). 
9. Philips Dam with locks (1985). 
10. Oysterdam with shipping lock 
(1985). 
11. Sluice bordering lake (1985). 


will flood in to point where PS European 
Editor Scott stands. A ship will then float 
piers out, dropping them on special mats. 


other arms. And finally, a tethered 
remote-control "crawler" equipped 
with a pivoted sensing beam and TV 
camera ensures that the mat surface 
is dead level. But even this isn’t 
enough. A second, smaller mat resem- 
bling a cogged belt is laid over the first 
at each pier-base site. It compensates 
for any unevenness in the lower 
mat. 

Piers will be sunk at low tide when 
there’s no current flow. First, though, 
another vacuum-cleaner ship removes 
any drifted sand from the pier site. It’s 
anchored nearby as a reference for the 
pier transporter. Speed and timing 
become essential. The water is still for 
only a few minutes. 

With the pier in place, large rocks 
graded from 22 pounds to 10 tons are 
dropped around the tapered base. This 
weighs it down and protects the foun- 
dation from strong tidal currents. 
“These stones come from Germany 
and Finland,” Baijens said, “since we 
have none in Holland.” The stones are 
dumped from barges. 

Baijens expects it will take 22 
months to position 66 piers in three 
lines between the estuary banks and 
two artificial islands. Connecting 
beams, the sliding gates, and four- 
lane road sections will follow. 

After this the piers are bonded to 
their support mats. Cement will be 
pumped through small mat holes into 
a shallow cavity beneath the pier 
base. Then the entire hollow base is 
filled with sand ballast brought to 
each pier by dump trucks. 

Flood-control gates may be closed 
only once or twice a year during gale 
warnings. Little Holland, to guard its 
safety and environment, has achieved 
new heights in hydraulic engineering 
technology. The barrier is a monu- 
ment to human values as well as to the 
technology. 


pulleys 


generate 200 k 


i Wind-powered 


W 


By SUSAN RENNER-SMITH 


It looks like a clothesline draped with 
beach towels. But the contraption is 
really an efficient wind turbine. 

"We designed it to run an irrigation 
pump," said Laird Gogins, president of 
Free-wing Turbine Corp. (5278 Pine- 
mont Dr., Murray, Utah 84107). "But 
a lot of customers plan to use it as a 
small power producer." 

The prototype free-wing turbine sits 
ona hill outside Salt Lake City, where 
winds average 18 mph. The model tur- 
bine's three-foot-high airfoils produce 
one kilowatt of power. A full-size ver- 
sion, which would have 27'^-ft. airfoils, 


will generate 200 kW, Gogins says. 

The turbine's six symmetrical air- 
foils ride along cable loops suspended 
between two sets of large, lightweight 
pulleys. The model's airfoils are heavy 
Dacron; larger ones will be aluminum. 
As the wind pushes the foils along the 
cables, the pulleys rotate. An electric 
generator or irrigation pump can be 
coupled directly to the pulleys. 

The small model turbine automati- 
cally adjusts to changing wind speeds. 
The larger version will have small 
hinged steering foils mounted on the 
foils’ trailing edges. To prevent dam- 
age in winds over 50 mph, the airfoils 
feather into the wind. 


"In a site where average wind speed 
is 18 miles per hour, the turbine will 
produce 622,000 kWh per year," Gog- 
ins said. "That's enough power for 76 
American households." And, he 
claims, at least one study shows pulley 
power costs one-fifth as much as elec- 
tricity produced by large DOE-spon- 
sored wind turbines. 

Gogins has received several orders 
for the suspended free-wing turbine 
and has started full-scale production. 

The wind-powered pulleys are a 
spinoff of Gogins' basic free-wing tur- 
bine design—a collection of 200-ft.- 
high airfoils mounted on small, tetra- 
hedron-shaped carts. As wind pushes 
the carts around a half-mile railway, 
the wheels drive 2,500-kW genera- 
tors. The whole sailing train will 
produce up to 80,000 kW of electricity, 
says the inventor. 

Gogins has signed a contract to pro- 
vide power for the DOE's Western 
Area Power Administration, and is 
now breaking ground for a test track 
outside Salt Lake City. He hopes to 
have a complete system operating by 
mid-1984. 
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PS previews 


far-out 
fliers 


Climb aboard a plane 
expected to crash... 
watch the tilt-rotor XV-15 


By BEN KOCIVAR 


Paris, FRANCE 
Bell's twin-engine, tilt-rotor XV-15 
made a quiet, almost stealthy vertical 
takeoff. Then it quickly pivoted its 
engines and roared off in forward 
flight. I turned to a friend, a Luftwaffe 
pilot who flies Jetstars and who was 
watching with me at the Paris Air 
Show last summer, and remarked on 
the XV-15, an American technological 
first, with some pride. 

“You Americans may have a first in 
this new tilt-rotor,” he said. “But his- 
tory shows that many significant fly- 
ing firsts came from Europe.” He rat- 
tled off a list. History, I discovered, 
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was repeating itself. There were lots of 
American planes at the show, but 
many of the most innovative planes 
were European. 

The Soviets, for example, are noted 
for their giant helicopters suitable for 
commercial or military use. The 
USSR’s new 31-ton Mi-26 has a cargo 
hold similar in size to a Lockheed C- 
130 Hercules four-engine transport. 
The Russian craft, designed for all- 
weather use and Siberian oil explora- 
tion, is loaded via a ramp and rear 
clamshell doors. 

The Mi-26 is powered by a pair of 
11,400-hp free-turboshaft engines 
mounted side by side over the cabin. 
The craft has an automatic hover sys- 
tem in addition to weather radar. 
After two years of flight tests, it is 
reportedly set for full-scale produc- 
tion. 

European helicopters seen at the 


show are becoming popular in the U.S. 
for corporate, offshore-oil, and other 
uses. Recently, even the U.S. Coast 
Guard purchased numbers of a 
French-built twin-engine model. A 
British machine, the 18-passenger 
Westland 30, has been ordered by a 
Los Angeles helicopter airline. Ger- 
man and Italian models are also chal- 
lenging U.S. chopper manufacturers. 


Roll-over T-300 


I climbed into the cockpit of one of 
the world’s strangest-looking planes, 
the Airtruk T-300-A. It’s designed not 
only for efficient agricultural spray- 
ing and seeding but also with pilot 
safety in mind. “Every ag plane is 
going to crash at some time or other,” 
pilot Neil McDonald told me. “It’s just 
a question of when.” 

McDonald says he’s walked away 

Continued 


Bell's tilt-rotor, twin-turbine XV-15 VTOL 
could carry 16 civilians or 20 troops. 
Future model D303, a three-engine 
design based on NASA/Army research 
XV-15, will cruise up to 265 knots at 
20,000 ft. Availability? About 1990. 


Fiberglass motor glider, Fournier RFIO, 
is stored with wings that fold up at 
midspan. The craft can fly about 6⁄2 
hours at 110 knots. U.S. version of the 
$40,000 plane is powered by an 80-hp 
Revmaster engine with turbocharger. 


Eight-blade main rotor on Soviet Mi-26 
helicopter (left) lifts 44,000-pound pay- 
load. Fold-back wings on the Hoffman 
Dimona motor glider (above) simplify 
towing for home hangaring. Two-seater 
aircraft has an all-fiberglass airframe. 
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Powered ultralight from Rotec (Duncan- 
ville, Tex.) comes as $4,000 kit, and uses 
floats or wheeled landing gear. Rally 2B, 


Unorthodox Transavia Airtruk T-300-A 
twin-tail aircraft is made in Australia for 


Removable winglet in German-designed 
single-piece sailplane is checked by au- 
thor Kocivar (above, left). Winglets cut 
drag and boost lift, improving sailplane's 
performance. The ASW20 is made in 
France by Centrair under license. 
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powered by two-cylinder 30-hp engine, 
cruises at 35 mph and has conventional 
Stick and rudder-pedal controls. 


agricultural work. The pilot sits high in a 
special-design cockpit, built to roll for- 


from accidents in the Airtruk. The air- 
craft and its roll-bar-fitted cockpit are 
designed to roll over forward during a 
crash, reducing the risk of injury. 

Despite the novel European craft, 
thestar ofthe exhibit was the Bell tilt- 
rotor VTOL. Its ability to take off and 
land vertically and its automatic tran- 
sition to cruising speeds over 300 mph 
is a quantum jump over previous 
designs. 

The two test-research XV-15's have 
made over 100 conversions from verti- 
cal to horizontal flight. Community 
noise has always been a problem for 
choppers. The Bell craft is quieter 
than normal helicopters and even 
fixed-wing prop planes of comparable 
size. And there are already design 
studies for three- and four-engine tilt- 
rotors with capacities of 15 to 100 pas- 
sengers. us 


ward in a crash. Stub lower wings aerody- 
namically aid spray distribution 


New promise for 
ihe electric car: 


plastic-metal 
batteries 


Cells with man-made metals would 
allow fast acceleration, longer life 


By DANIEL RUBY 
ILLUSTRATION BY WALTER HORTENS 


Two strips of a material with the texture of plastic kitchen 
wrap, but the silvery luster of metal foil, dangled in a liquid 
solution inside a sealed glass tube. Then Dr. Alan Mac- 
Diarmid connected two wire leads coming out of the top of 
the tube to the terminals of a small electric motor, and a 
tiny propeller began turning. 

"Until a few years ago we believed that metals were God- 
given, and that there were only a certain number of them 
in the universe," the University of Pennsylvania chemist 
explained when I visited his lab. "But now we know that we 
can make nonmetallic materials behave like metal." The 
whirring fan, powered by electrons moving in those shiny 
plastic strips, drove the point home. 

Plastic metals are much more than a laboratory curios- 
ity. They might find practical application in many products 
in which metal or semiconductor materials are now used— 
electromagnetic shielding, photovoltaic cells, diodes and 
transistors, even wiring. But the most promising potential 
use is in batteries. 

MacDiarmid's demonstration cell ran down as we talked, 
but scaled-up versions using similar materials could deliv- 
er greater amounts of energy at much higher rates than 
lead-acid batteries—and over much longer lifetimes. 
Researchers in the field think they could prove to be that 
heretofore elusive entity: the power source for high-perfor- 
mance electric vehicles [PS, Feb. '79]. 


Golden nuggets and green tea 


Two different organic polymers (long-chain hydrocarbon 
molecules) are being investigated for possible use in bat- 
teries: polyacetylene (the material the Pennsylvania re- 
searchers use) and polyparaphenylene (developed at Allied 
Corp.’s research center in Morristown, N.J.). But the first 
conducting polymer discovered was a form of sulfur nitride, 
MacDiarmid said as he handed me a vial of small golden 
nuggets. 

He was investigating the electrical properties of this 
material along with his colleague, physicist Alan J. Heeg- 
er, in 1976, when he was invited to lecture in Japan. It was 
there, over a cup of green tea, that Japanese chemist Hide- 


ki Shirakawa showed him a sample of polyacetylene poly- 
merized in the form of a thin film. 

“Until then, it had been known only as a rather unin- 
teresting black-brown powder with no commercial use,” 
MacDiarmid said. “I was amazed when I saw this bright, 
silvery film, and thought, ‘My gosh, that looks pretty.’ I 
immediately invited Shirakawa to come to Penn. 

“After the fact, one can rationalize about the nature of its 
electron bonds and so on, but if it had been white or trans- 
parent I wouldn’t have asked him.” 

It was a fortuitous invitation. MacDiarmid, Heeger, and 
Shirakawa soon found that the material, which is synthe- 
sized on a vacuum line from common acetylene welding 
gas, exhibited surprising conductivity when diffused with 
certain impurities—a process called doping. Doping causes 
materials like polyacetylene—known as conjugated poly- 
mers because their backbone carbon atoms are connected 
by alternating double and single electron bonds—to become 
conductive by altering the electron balance. In contrast, 
polymers with fully saturated double bonds, such as the 
familiar polyethylene, cannot conduct. 

Metals conduct electricity because they contain free elec- 
trons that are not tightly bound to any atom. For a conju- 
gated polymer to conduct (they are insulators in their vir- 
gin form), some of the electrons from the double bonds must 
be freed to move. Doping with appropriate positive or neg- 
ative ions accomplishes this. The ions permit electrons to 
be removed from the chain or new ones to be added, thereby 
creating an imbalance that causes electrons to hop from 
atom to atom along the chain when an electric potential 
difference is applied across the doped film. 

“Polyacetylene acts as a good electron source and as a 
good electron sink,” MacDiarmid said. Depending on the 
quantity of dopants added, its conductivity can be 
increased by a trillion times—to a point where it conducts 
about as well as mercury. 

High conductivity is just one of polyacetylene’s useful 
properties. MacDiarmid and Heeger soon found that the 
material did not break down in solutions (though it did in 
air). They found that the energy band gap of its electrons 
was usefully high. And they found that the polymer films 
were made up of a cross-linked thatch of tiny fibers (see 
photo), and that these fibers could be partially aligned by 
stretching the material. 

All of this was interesting science, but the breakthrough 
came when their graduate student Paul Nigrey discovered 

Continued 
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RECTANGULAR GLASS TUBING 


pne A » $ immersing polyacetylene sandwich in electrolyte with- 

; in glass ampul, which keeps air away from oxygen- 
2 reactive electrodes. Mesh draws off current evenly 
from surface of films; separator prevents short-circuit- 
ing. When cell is connected to DC source (below), elec- 
trons are pumped into cathode and out of anode, cre- 
ating electrical potential. To balance the charges, coun- 
terions from electrolyte enter the electrodes, doping 
them to conductive state. When charged cell is con- 
nected to load, electrons travel in reverse direction, giv- 
ing energy, while ions move back to electrolyte. 


CHARGE PROCESS 


that the doping procedure could be accomplished electro- 
chemically as well as simply chemically—that is, by expos- 
ing the material to a vapor or liquid. 

When two strips of polyacetylene were placed in a solu- 
tion containing the doping ions and an electric current was 
passed from strip to strip, the positive ions migrated to one 
strip and the negative ions to the other. Then, when the 
current source was replaced by an electric load—a light 
bulb, say—current ran the other way and powered the bulb. 
While this happened, the dopants moved back out of the 
polymer into the solution. Eventually the strips returned 
to the undoped state and the bulb dimmed and went out. 

In short, it operated like a battery (see drawing)—with 
one important difference: The polymer-strip electrodes did 
not go in and out of solution during charge and discharge 
cycles. Nor did the ions of the electrolyte undergo any 
chemical change. This was an early indication that batter- 
ies of this type might not degrade over many charge cy- 
cles. Later studies would show that such cells could be 
cycled 1,000 or more times with little loss of performance. 

"We didn't plan the battery thing in the beginning," 
Heeger told me. "But if we had, we couldn't have designed 
a better electrode than polyacetylene. Insoluble, terrific. Lit- 
tle fibers, terrific. Ions in and out, fantastic." S 

With that unexpected success, they began actively inves- 
tigating the material for use in a battery. With one elec- 
trode of polyacetylene and one of lithium, the cell produces 
a potential of 3.7 volts; with two polymer electrodes, it 
yields 2.5 volts. Current flow depends, of course, on the size 
of the polymer electrodes and the extent of doping. An 
experimental cell using an 18-milligram sample of film 
(about four sq. cm) doped to six percent as cathode and 
lithium anode delivered 208 milliamps of current. A cell 
with polymers at both electrodes did about half as well. 

Using those figures and allowing a factor-of-six weight 
penalty for a fully packaged cell, the Penn scientists cal- 
culate that a scaled-up polymer battery would be far supe- 
rior to lead-acid batteries in both energy density (total 


Laboratory cells, such as that demonstrated by Allied's Ron 
Chance, have been small—but scale-up looks promising. One 
advantage of polymer batteries is their high power density, 
resulting from large surface area exposed to electrolyte. Scan- 
ning-electron-microscope photo of polyacetylene (above) shows 
it's composed of tangled fibrils with large open spaces. Its effec- 
tive surface area is 2,500 times measured size, which means, 
says Alan MacDiarmid, “you get a hell of an oomph coming out." 


energy stored in a charge) and power density (the rate at 
which the energy can be withdrawn). 

Inanelectric car, energy density governs miles driven on 
a charge and power density governs acceleration and hill- 
climbing power. High numbers are needed in both for a 
suitable electric-car battery. Polyacetylene’s numbers on 
power density are especially dramatic—up to 2.5 kilowatts 
of power per kilogram of battery, or 12 times the capability 
of lead-acid. In energy density, the present advantage is 
slight—about 50 watt-hours per kilogram for the polymer- 
polymer cell versus 35 for lead-acid. 

These extrapolated numbers are all based on a relatively 
modest level of doping, however. According to Heeger, it 
may be possible to dope polyacetylene as high as 25 per- 
cent—which would make the polymer advantage much 
greater, "If we could beat lead-acid on energy by a factor of 
four or five, that would be a very big deal," Heeger said. 


Out of the lab and into your car? 


All of the work at Penn has been with small samples of 
polymer. The same is true so far for the work done at Allied 
by physical chemist Ron Chance and physicist Larry 
Shacklette. They got involved in the developing field soon 
after Penn announced its first results with polyacetylene. 

Their initial goal, Shacklette told me, was to "find other 
polymers that behaved like metal but could be processed 
like plastic" (polyacetylene cannot be injection molded). 
They soon synthesized a new material, polyparaphenylene, 
a black powder that can be doped to conduct electricity. It is 
not injection-moldable, either, but can be formed into 
plates by hot-pressing. 

Then, when Penn demonstrated electrochemical doping 
and the battery application became obvious, the Allied 
group found that its material could work that way, too. 
Since Allied is the parent of two battery companies- C&D 
Batteries, which manufactures industrial cells, and Pres- 
tolite, which makes automobile-starting batteries—the 

Continued on page 136] 
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S AND DEVELOPMENTS 


Electronic chopper 
Four fuselage dipole anten- 
nas, plus a deployable whip 
antenna, identify this Sikor- 
sky/Army UH-60A Black Hawk 
helicopter's special mission: 
intercepting and jamming en- 
emy radio communications. 
The modified chopper has a 
1,800-Ib. secret electronics 
package. 


Rechargeable light 
Spotlighter has its own stor- 
age-charging unit so its bat- 
teries will be ready when you 
need light. A full charge lasts 
1% hours, says Black & Deck- 
er (Easton, Md.). There's a 
two-position switch for 
regular or a burst of power. 
It's $29. 


Solar breeder 

A 200-kW rooftop array of so- 
lar cells will supply electricity 
to make, or "breed," more 
photovoltaic cells in its new 
factory, says Solarex Corp. 
(Rockville, Md.). The plant 
has 27,000 sq. ft. of cells, 
plus solar thermal storage, 
for energy independence. 


Heel binder 


Flip a lever on the add-on 
Norpine binder, and anchor 
your boot heels for special 
downhill skiing and climbing 
techniques. Release the lever 
for cross-country skiing. A kit 
is $49.95. Ski Tech Interna- 
tional, Inc., Box R, Wakefield, 
Mass. 01880. 


BMW 528e 
A lighter, smaller, 2.7-liter en- 
gine updates BMW's 528 
from last year's “i” version 
to the 1982 "e" model. The 
redesigned engine has a new 
intake manifold, digital motor 
electronics, a revised com- 
bustion chamber, and small- 
er valves. City gas mileage is 
22 mpg—up 21 percent. 


Coming: bendable buses and updated conventional models 


A European bus maker is stretching its two-piece articulated model to three sections, while one 
U.S. maker plans a 1984 “bendable” bus model and another has rolled out an updated conven- 
tional model. The 75-foot-long three-piece bus (top) is from M.A.N. in West Germany. The 
world's longest, it snakes around tight corners in city traffic with steered wheels at both ends. 
A 280-hp diesel in the tail drives the two fixed middle axles via complex prop-shaft linkage that 
follows bending movements at the turntable joints. M.A.N. already has more than 400 two-sec- 
tion buses running in 11 U.S. cities. The new model carries 225 seated and standing passen- 
gers. GM's future RTS Mega model (above right), joined by a flexible hinge and revolving turn- 
table, will have 60 percent more capacity than conventional 40-ft. buses. Redesigned seating in 
Grumman's new Metro (above left) provides 50 pedestal-mounted seats. Metros have simpli- 
fied air conditioning and other new features. 


Vertical windmill 
An experimental vertical-axis 
windmill with a 20-ft. span 
undergoes tests in England. 
It's a six-kW scaled-down 
model of an 82-ft. design. 
Automatic blade movement 
is hydraulically operated 
through speed sensors. The 
British may build an offshore 
field of 4.5-MW windmills. 


Mini-trainer 

A pint-size jet trainer—two- 
thirds full size—was built for 
Fairchild Republic Co. to test 
handling, loads, and other 
characteristics of a full-scale 
aircraft. The firm is compet- 
ing in the development of a 
trainer to replace the Air 
Force's current two-seat T-37 
aircraft. 


Two-seat gyroglider 
Tow the KB-2G behind a car 
and the two-seat gyroglider 
climbs to about 40 ft. Used 
as a kite, the $2,395 (kit) KB- 
2G needs no pilot license. 
The craft can be converted to 
a powered gyroplane. Ken 
Brock Mfg., 11852 Western 
Ave., Stanton, Calif. 90680. 
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Classic coupe 
Mercedes' newest $49,800 V8 
coupe has better mileage—22 
mpg highway, 17 city-and a 
unique safety feature: the 
"seat-belt presenter." This 
device nudges the belt for- 
ward so it hovers convenient- 
ly near the shoulder. If not 
fastened within seconds, the 
belt discreetly retreats. 


[IEOEPERUEISE 


Winged wings 
Workmen lower energy-sav- 
ing mini-wings onto a DC- 
10's main wing. Upper wing- 
let is 10% ft. high; lower one 
is just 30 inches. Installing 
the angled winglets at the 
tips of the DC-10's wings will 
cut fuel use by three percent, 
McDonnell Douglas (the 
plane's maker) hopes. 


Tiny fluorescent 


It's only five inches long, it 
uses just seven watts—and it 
gives as much light as a 40- 
watt bulb. The new PL lamps 
also give the same color light 
as incandescents, says Norel- 
co. Lamp makers are now de- 
signing compact fixtures to 
use the new mini-lamps. 
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Sturdy STOL 


New turboprops improve the 
Islander's performance by 10 
percent, says Pilatus Britten- 
Normen Ltd., Isle of Wight, 
England. The craft needs 
only 1,000 feet for takeoffs 
and landings, and its rugged 
multi-wheel gear lets it use 
rough fields. The nine-seater 
costs $547,000. 


Road gripper 
Four-wheel drive—the first on 
a rear-engine sports car— 
gives the Porsche 911 Turbo 
firm traction on slick roads. 
Shaft power from the 3.3-liter 
engine runs to a modified 
924 transaxle at front. When 
extra stability isn't needed, 
the experimental car can be 
switched to two-wheel drive. 


IN BOATING 


BY SUSAN RENNER-SMITH 
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Rapids runner 


For rocketing through white 
water the Lava has an im- 
pact-resistant hull. It's made 
of a unique, chemically acti- 
vated polyester, laminated to 
fiberglass for structural rigidi- 
ty. The 25-Ib. kayak costs 
$599. Noah Whitewater, 

Rt. 3, Box 193B, Bryson City, 
N.C. 28713. 


Powerful pump 
Light enough to tote to the 
dock, Homelite's 10-Ib. Wa- 

terbug pump is powerful 
enough to pressure-wash 
your boat. The two-cycle, 1.6- 
cu.-in. gas-powered engine 
can pump up to 1,500 gph of 
water at a pressure of 45 psi. 
$165. Textron, Box 7047, 
Charlotte, N.C. 28217. 


LCD depth sounder 


The crisp digital display on 
the Capree 100DX has back- 
lighting for easy night read- 
ing. The battery-powered 
instrument gives precise 
bottom readings from two 
to 100 ft.—despite fish or de- 
bris—says maker (Datamar- 
ine, 53 Portside, Pocasset, 
Mass. 02559). $289. 


Modular binoculars 
Rugged, vinyl-coated alumi- 
num binoculars made by Bell 
& Howell for the Army are 
now available from Edmund 
Scientific (101 E. Gloucester 
Pike, Barrington, N.J. 08007) 
for $680. If the M-19's 50-mm 
lenses break at sea, just pop 
in pre-adjusted replacements. 


— m 


Storm gear 

Tough but comfortable, Ad- 
vantage $95 rain pants have 
a unique fabric laminate top. 
Sturdy nylon oxford and a 
soft nylon tricot lining en- 
close an inner layer of water- 
proof, "breathing" Gore-Tex. 
There's a matching jacket. At- 
lantis, Bay St., Sag Harbor, 
N.Y. 11963. 
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IN TOOLS 


BY V. ELAINE SMAY 


Level square 

A retractable pin on the han- 
dle of this aluminum square 
keeps it in place for accurate 
measuring, marking, and cut- 
ting. The Retracto Squeeze 
Pin Tri-Square comes in six-, 
eight-, 10-, and 12-inch 
lengths; price range: $4.10 to 
$6.95. Fairgate Rule Co., Box 
278, Cold Spring, N.Y. 10516. 


Two for your router 


You can make professional-looking signs with your router and 


a guide from Black & Decker (top). The set includes letter and 
number templates for making 1%- and 22-inch-high charac- 
ters. Price: about $15. With Black & Decker's router panto- 
graph (above) you'll be a pro at carving any design in wood. 
All you do is follow a pattern; the router duplicates your mo- 
tions on wood—at 40, 50, or 60 percent of pattern size. Forty 
patterns, including letters and numbers, come with the panto- 
graph. Price: about $30. 


Sander-cum-shaker 
A beefy rubber strap and a 
base plate convert your orbit- 
al sander to an efficient, no- 
mess paint-can shaker. You 
can hold the sander or clamp 
it in a vise. The kit is $14 
(ppd.) from Interep Co., 766 
Main St., Newington, Conn. 
06111. (Specify 7⁄4- or 9¥2- 
inch sander pad.) 


Groovy pliers 

These tongue-and-groove pli- 
ers stay in the groove—even 
if you drop 'em. A spring- 
loaded button must be 
pushed to change the setting. 
Neverslip Tools, Inc. (Rt. 3, 
Box 665, Alvin, Tex. 77511), 
calls them the Pipefitter's 
Dream. They're $15. 


Parallel liner 

Want to draw parallel lines 
Ve, Va, Ya, Or ^e inch apart? 
Hate to do all that pesky 
measuring? The Handi-Ruler 
moves on rollers and is cali- 
brated to stop at the incre- 
ments you select. It's $3 (ppd.) 
from B-G Products Co., Flat 
Rock, Ohio 44828. 
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IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Space mural 

Staring into space is easy 
with “Saturn and 3 Moons.” 
The washable wallpaper color 
montage of Voyager | images 
comes in eight panels that fill 
a wall eight ft. eight in. high 
by 13 ft. eight in. wide. Envi- 
ronmental Graphics, 15295 
Minnetonka Blvd., Minneton- 
ka, Minn. 55343. $45. 


Window seal 


Easy-opening plastic storm 
window mounts with mag- 
netic tape for a tight seal. 
The heavy-duty polyester 
sheet is clear as glass, says 
KDP (Box 12083, Overland 
Pk., Kan. 66212). PollyMag 
sheets come as wide as 83 
in. Window shown is 38 by 
38 in., costs about $13. 


Patterned paneling 
Want a stunning—and 
unique—paneled wall? The 
hardest job will be choosing 
among the nine patterns and 
eight hardwoods in the new 
line from Graser Lumber 
(3540 Martens St., Franklin 
Pk., Ill. 60131). The %-in. pan- 
els range from four to 10 in. 
wide, start at $2 a board foot. 


Heat trap 

Insert this reflective strip be- 
hind baseboard radiators and 
reclaim heat that's normally 
wasted on the wall, says 
Stanley. The foam-backed 
weatherstrip also insulates 
the radiator. One roll of the 
self-adhering strip covers 10 
ft., costs $10. Stanley, Box 
1800, New Britain, Conn. 
06050. 


Light savers 

Replace bulbs with rings and 
you'll cut costs, says GE. The 
original screw-in fluorescent 
Circlite 100 (top, $16), the 
new 60 (center, $11), and the 
100/50 ($20) match incandes- 
cents' light. But the 60 uses 
22 watts; the 100/50 takes 44 
and 16. And they'll last at 
least four years, says GE. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Copy maker 

What's so great about a 
copying machine that weighs 
just eight pounds, is as big 
as a briefcase, and makes 
82-by-11-inch paper copies 
without liquids, powders, or 
other chemicals? The price. 
The Radio Shack PC-50 

is $150. 


Dish controller 

For the person who has ev- 
erything—including a back- 
yard Star Trac satellite re- 
ceiving dish ($5,995)—there's 
this wireless remote control. 
It moves the antenna and 
tunes in broadcasts from any 
U.S. or Canadian satellite. 
Microwave General, 1100 
L'Avenida, Mountain View, 
Calif. 94043. 


Key-lock VCR 

"PG" means parental guid- 

| ance. But this key-lock switch 
means parental contro/ over 

| what tapes are shown on the 
new Akai stereo VPS-7350 

VCR. Without the key, tapes 

can't be played or recorded. 
Combined with the tuner-tim- 

er, the system is $1,695. 
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Data eraser 

Just a video-cassette tape 
eraser? No, says Robins In- 
dustries (75 Austin Blvd., 
Commack, N.Y. 11725). Mod- 
el 24-017 works well for com- 
puter tapes and discs, too. In 
seconds, the bulk eraser re- 
moves old data and lowers 
noise levels for making new 
recordings. It's $44.50. 


Space saver 
Everything's up front on the 
Sony SL-5000 VCR: displays, 
controls, and the cassette 
loading slot. That means it 
can be stacked with other 
gear or placed in a tight shelf 
area. There's no need to 
leave space above it as you 
do with conventional top- 
loaders. It's $895. 


Money watcher 
Connect the Energy Teller be- 
tween an AC outlet and any 
appliance—such as an air 
conditioner—and the clever 
box displays how much mon- 
ey it's costing you to keep 
cool. (A dial lets you set local 
utility rate.) Maker: Londe 
Parker Michels, 150 N. Mera- 
mec, Clayton, Mo. 63105. $30. 


Aviation radio 

The TPX 720 portable avia- 
tion transceiver goes with 
you: as a primary unit for 
home-built planes or bal- 
loons, or as a backup radio 
for general aviation flights. 
It's $855 from Terra Corp., 
3520 Pan American Freeway 
N.E., Albuquerque, N.M. 
87107. 


\Nhats New 


FOR YOUR CAR 


BY ED JACOBS 


Oil checker 

You can spot-check or contin- 
uously monitor the oil level 
in your engine or automatic 
transmission with the Elec- 
tronic Dipstick. Be sure to tell 
Levelonics (Box 5667, Ever- 
ett, Wash. 98201) how long 
your dipstick is so they can 
send the right probe length. 
It's $34.50, ppd. 


Remote winch 

You can work up to 10 ft. 
from a StrongArm winch 
with the model 6371 remote 
hand-held control switch 
($117.75). Or control it from 
your vehicle's cab with the 
model 6367 remote switch 
(not shown; price: $25.50). 


Dutton-Lainson Co., Box 729, 


Hastings, Neb. 68901. 


Safety seat 
The heavily padded play ta- 
ble of this toddlers' car-safety 
seat automatically pivots up- 
ward to cushion the child's 
head and shoulders in a 
crash. Romer-Britax Auto- 
gurte GmbH, Blaubeurer str 
35-37, Box 3449, 7900 Ulm/ 
Donau, Germany. 


Pickup protector 
The Duraliner high-density 
polyethylene bed liner for 
Volkswagen pickups is 
molded in one piece. Dura- 
kon Inc. (500 Robbins Dr., 
Troy, Mich. 48084) says that 
it resists fuels, acids, fertiliz- 
ers, and solvents, and installs 
in just 15 minutes. $280. 


Security system 
Remotely controlled Pulsafe 
detects stolen-key or forced 

entry, then honks the horn 
and flashes your headlights. 
TMX Systems Inc. (3152 Ka- 
shiwa St., Torrance, Calif. 
90505) says it'll also beep 
and flash to help you pin- 
point your car in a dark park- 
ing lot. Cost: $450. 
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PS leisure-home pian 


Solar 
siphon 


is wedged into a bank 


By AL LEES 
COLOR RENDERINGS BY EDWARD KELBISH 


If you own (or can acquire) a country site along the north 
bank of a lake or cove or stream—have we got the house for 
you! Actually, its triangular floor plan can be wedged into 
any bank or low hill, or you could mound up an earth berm 
with a dozer. So the house can be adapted to a variety of 
landscapes. 

Though architect Samuel Paul dubs his house "Terra," I 
call it the Solar Siphon because of the shrewd way it's been 
engineered to exploit its solar features—with all rooms giv- 
en a southern exposure. Note that attic chamber: The sun 
penetrates sky domes to build up heat there, which is then 
forced by fan down an air shaft for distribution to living 
areas. In summer, hinged panels of rigid insulation cover 
these domes, and the hot air in the house below is drawn up 
through a ceiling louver and exhausted through a gable 
fan. Both fans are thermostat-controlled. 

The Trombe wall at each end of the broad, heavily glazed 
south face consists of a foot-thick masonry wall, six inches 
behind its own glass. The air space within is solar heated— 
as is the masonry itself. This heat is gradually released to 
the rooms behind, after the sun is gone. Roof projections 
and insulating shades cancel this process in summer. 

Add an insulated door at the top of the stairs to those 
upper bedrooms, and you could close this house into a snug, 
self-sufficient single story for guestless winter visits. In 
such a case, no backup heat would be required beyond the 
wood stove shown and wall heaters in the bathroom. 

The home's main entry (reached via a narrow cut 
through the rear bank, or berm) is at mid-level. The north 
wall that's usually a home's major heat waster has been 
eliminated here; and the splayed side walls are earth- 
sheltered (lower level) and framed with six-inch studs 
above for extra insulation against air exposure. us 


How to order your plans 


One set of detailed, professionally drawn blueprints for this 
house is $95; five sets (for construction, financing, obtaining per- 
mits), $135. Specifications and energy-saving brochure included 
at no extra cost. An additional mirror-reverse print can be 
ordered for $15, materials list for $20. Address orders or queries 
to Homes for Living, Inc. (specify Terra Plan), 107-40 Queens 
Blvd., Forest Hills, N.Y. 11375. Add $5 to all orders for postage 
and handling; allow three weeks for delivery. 
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Snugged into a south-facing bank (above), this triangular house 
is sheltered from north winds by having at least half its two-story 
height sunk into earth. (Its mid-level entry is reached via a short 
“walkway canyon.") The window wall should be sited as close to 
due south as possible to take full advantage of the solar gain 
shown in section (below left). Similarly, clerestory windows 
admit winter sun under roof projection to upstairs bedrooms. 
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Home 
exercise geard 


-advanced designs 
engineer 
your workouts 
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A microprocessor calculates the work done in AMF's Computrim 
900. The workload readout is in kilopond meters per minute, a 
measure of power. Charts convert kpm/min. to watts, horsepow- 
er, and calories expended. Workload, adjustable from 300 to 
1,650 kpm/min., remains constant above a minimum pedal 
speed (below that, a warning light flashes). A sensor clipped to 
your ear lobe measures pulse. LED's display data. Price: $1,000. 


Solid-steel flywheel gives a smooth, quiet ride on the Marcy 
Bodycycle (left). It has a resistance-adjustment lever, speedom- 
eter-odometer, and a timer. Price: $300. Compact Marcy Bodybar 
(rear) lets you lift weights from 30 to 100 pounds in 10-pound 
increments. Lifting arm can be positioned for standing, sitting, 
and prone workouts. Price: $250. Tunturi rowing machine ($350) 
provides whole-body exercise. Seat slides as you row. 


Workload readouts, timers, 
even electronic monitors, 
chart your progress 


By JOHN KEATING 


Thirty-four degrees, 18-mph winds, 
and freezing rain—how can you coax 
yourself out of bed to go running (or 
walking, or biking)? If inclement 
weather—or perhaps self-conscious- 
ness—is standing between you and an 
exercise program, a machine that lets 
you work out at home may help. 


Jumbo fan is the wheel of Schwinn's Air- 
Dyne Exerciser ($495). The greater the 
speed, the greater the volume of air 
moved; hence the greater the workload. 
The fan also cools you. Push-pull arm 
levers exercise the upper body, and ped- 
als givethe legs a workout. Use them sep- 
arately or together. Instruments tell pedal 
rpm and workload. Also included are two 
odometers (one resettable) and a timer. 


Useful exercise equipment falls into 
two categories: aerobic exercisers and 
progressive-resistance devices. Aero- 
bic exercisers—stationary cycles, 
treadmills, and rowing machines— 
demand rhythmic, repetitive motion 
of large muscle groups such as legs 
and arms. The primary benefit, 
though, is to the heart and lungs, 
which must work harder than usual to 
supply these big muscles with the oxy- 
gen they need. With regular sustained 
aerobic exercise and rest periods in 
between, your heart and lungs will 
become more efficient. Aerobic exer- 
cise also burns a good many calories, 
so it can help you lose weight. 

The aerobic-exercise machines we 
show are all ergometric devices. The 
term comes from two Greek words: 
ergon, for work, and metron, for mea- 
surement. By means of precision 
workload settings and readouts, they 
tell you exactly how much work you're 
doing. Thus you can repeat the desired 
workload, increase it as your fitness 


level improves, and, if necessary, keep 
it within prescribed limits. 

As Dr. William McArdle, exercise 
physiologist of Queens College in 
New York, explains, "If I play tennis, I 
don't know what I'm getting out of it 
physically. With the ergometric-exer- 
cise machines, I can set the workload 
and calculate the number of calories 
I'm burning." 

Progressive-resistance exercisers— 
weights, pulleys, springs, and elastic- 
type devices—stress the skeletal mus- 
cles, stimulating them to strengthen 
and perhaps grow (muscle growth is 
more likely and greater in men than 
in women). Such machines do little for 
heart and lung capacity, however, and 
they aren't likely to help you burn 
enough calories to lose weight. 

You'll also see machines that prom- 
iseto reduce weight and build muscles 
without making you lift a finger. 
Don't believe it. As.Dr. McArdle says, 
"Exercise equipment will work only if 
it makes your body work." u 
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V-tailed <>. 


"Kit plane: 


E ets 8Qmpo onfegulangds... 


flies over 20 mph 


You build the parts in 
300 hours. Assembly time? 
Five minutes on site 


By BEN KOCIVAR 


Thank OPEC for something. We're 
learning how to get more miles for less 
gas—with cars and with planes. 
Powered ultralights that use gas by 
the teaspoon are the answer for many 
fun fliers. But ultralight flying has 
had some heavy restrictions—on 
where you could fly, how high, and, in 
winds over 15 mph, if you could fly at 
all. Add the physical effects of too 
much "fresh air" exposure, and the 
result has been a need for new 
designs—for economical fun flying 
with enclosed cockpits and more per- 
formance. And now there's the V- 
tailed Moni kit with great promises. 
Build the parts in 300 hours; assem- 
ble them in five minutes. Fly the 
plane over 120 mph on its 22-hp 
engine and get over 80 mpg on auto- 
mobile gasoline. Do aerobatics or cut 
the engine and soar as a sailplane. 
And when you're through for the day, 
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take off the wings, stuff it all into a 
special trailer, and tow it back home— 
saving the cost of hangaring or even 
parking at the local airport. 

Its sleek shape, small size, and 
speed are intriguing. Laid-back seat- 
ingislike that ofa Grand Prix racer or 
high-performance sailplane. The low 
cockpit nicely accommodates a six-ft.- 
six-in. pilot. On the ground, its unique 
single-wheel landing gear is much 
like that of a sailplane but with a 
longer strut to provide ground clear- 
ance for the 38-inch nose-mounted 
prop. There is no shock absorber other 
than the single tire of the 10.5-inch 
wheel. 

John Monnett, the designer, says 
that "landing it is like landing a 
glider. You just fly it on and pop the 
Stick forward enough to keep it 
planted there." 

Each drooping wing tip has a metal- 
reinforced skid built into the trailing 
edge. For takeoff there is a steerable 
tail wheel and the ailerons pick up the 
wing tip at about five mph. The same 
controls keep the wings level during 
the landing roll. The tips stay up until 
speed comes down to about five mph. 
It has wing flaperons that combine 


functions of ailerons and flaps for 
maneuvering. 

Actually, the Moni is a high-perfor- 
mance powered glider that weighs 
only 260 lbs. empty and has a useful 
load of 240 lbs. Its 26-ft.-six-in. wing, 
with its smooth bonded-aluminum 
skin and chord of only 33 inches, is a 
high-aspect-ratio (long and narrow) 
shape. That gives it a good 20:1 glide 
ratio, better than that of many other 
powered gliders. The sleek design 
enables the tiny KFM 101, electric- 
start, two-cylinder, two-cycle, air- 
cooled, 22-hp engine to zip along at 
120---mph top speed. Slowing down to 
80-mph cruise gives the craft a range 
of about 200 miles. For aerobatics the 
design limits are plus six and minus 
four g's. 

The aircraft trailer is short enough 
to fit in a normal garage; the fuselage 
is only 14 ft. 7% in. 

The promises sound great. And the 
anticipated price for the complete kit 
for such a flying machine is not bad: 
$5,000. 

The Moni is the third kit aircraft 
developed by Monnett Experimental 
Aircraft, 895 W. 20th Ave., Deko; 
Wis. 54901. 


Thermosiphoning 


wood-stove 
platform 


Turn an airtight stove 
into a heat circulator 


By PAUL BOLON 


Arnold Kirkewoog wanted a stove 
area that would be a safe yet distinc- 
tive addition to his home—and one 
that would be easy to clean. But he 
also wanted a system that would mix 
and circulate the heated air; other- 
wise, he knew, the warm air would 
just stratify near the top of his high- 
ceilinged living room. Shunning blow- 
ers and thermostatic controls, Kirke- 
woog devised a platform design that 
achieved all his goals. 

In Kirkewoog's scheme a hollow- 
core masonry block wall behind the 
Stove captures and stores the radiated 
heat. Hot air in the hollows pushes up 
into a plenum and down an air space 
behind, finally exiting beneath the 
platform (see drawing). Last winter 
the system worked exactly as de- 
signed, Kirkewoog reports, with a 
healthy current of warm air flowing 
out from under the platform. 

Kirkewoog made extensive use of 
Johns Manville's noncombustible 
Flexboard, a cement-impregnated 
mineral fiber. It was used for the ple- 
num and as the tile backing under the 
stove. The material also performs the 
vital task of thermally decoupling the 
block wall from the duct space behind. 
Kirkewoog eventually plans to run 
ducts from the plenum to one or more 
rooms of his home, but he thinks mov- 
ing the air that distance will require 


Air flows into the hollow cores of blocks 
through notches cut in the bottom front 
edges. Warm air risesto the plenum and is 
eventually pushed out under floating front 
beam. Floor sections on either side of 
stove lift out for access to storage below. 


a small blower at the plenum exit. 

This past summer he found that the 
system would also aid in air-condi- 
tioning his home. In his area, prevail- 
ing summer winds are from the west. 
Kirkewoog mounted a four-by-20-foot 
array of evaporative cooling panels on 
his west roof above the stove platform. 
Cool air from these panels was ducted 
into the air space behind the block 
wall to flow inside. Open windows on 


the low-pressure downwin:. side of the 
house kept the air flowing through the 
system and pulled the warmed air out- 
side. This could be adapted to situa- 
tions with a less-ideal air flow by the 
use of window exhaust fans. 

To supply more information, Kirke- 
woog offers a set of drawings and con- 
struction details for $5. His address: 
A. Kirkewoog, Box 2122, Livermore, 
Calif. 94550. ua 
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Bathroom 
buill-ins 


— tight space needn't 
cramp your style 


Simple furnishings in 
an oak theme prove that 
small can be chic 


By A. J. HAND 


PHOTOS BY THE AUTHOR 
DRAWINGS BY GERHARD RICHTER 


If you have a bathroom the size of a 
gym, remodeling it is no problem. All 
the home magazines are full of ideas 


on where to put your his-and-hers 
sinks and toilets, hot tub, and steeping 
bath. Fine, but what can you do witha 
real-world bathroom like mine—one 
that measures just five by six feet? 

I soon discovered that if I wanted a 
good-looking vanity that wasn’t so 
large that,it blocked the door to the 
room, I'd have to make it myself. And 
as long as I was going to make the van- 
ity, I decided to make the rest of the 
furnishings, as well. That way they 
would all match and I could use a few 


ideas to make the room look and func- 
tion like a larger one. 

The photos and sketches show what 
was done using $120 worth of solid 
oak and $100 worth of stock oak 
butcher block. Other materials and 
fixtures used are as follows: 

The walls and floor are finished 
with American Olean's Tanbark Si- 
ena ceramic tile and Tuscany Malt 
grout. The tub is Kohler's Villager; 
the toilet, Kohler's Wellworth Water 
Guard—both in Mexican Sand finish. 


38^ 14147 x 307 


BACK-SPLASH 
‘iets 1" RABBETS 
(NO GLUE) 


1M cd OAK 
BUTCHER BLOCK 


14 R 


Towel-and-magazine rack is built in be- 
tween wall studs to create extra space. In 
theoriginal bathroom a conventional dou- 
ble-hung window occupied this position. | 
removed it and placed a Pella awning win- 
dow up high, making space for the rack. To 
build the rack, you cement foam insula- 
tion to the sheathing between studs. Then 
cement hardboard over the foam. Paint or 
paper the hardboard, then cut oak frame 
and trim parts to fit. Thin oak for the trim 
and face of the magazine rack was made 
by resawing %-inch oak. 
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Vanity, made from solid oak, is designed 
to fit into a corner of the room. The coun- 
ter and leaf were cut from a single piece of 
16-by-60-in. oak butcher block. The leaf 
section makes good use of the normally 
wasted space over the toilet, but can be 
removed to allow access to the tank. The 
rounded corner of the vanity looks difficult 
to make but is really quite simple. Start by 
making an ordinary butt joint, backed up 
by a 1x1 oak cleat. Trace an arc with a 
two-inch radius on the top and bottom 
edges of the joint. (I just traced around a 


coffee can.) Then plane the corner down 
to match the curve. The back-splash 
is made from resawn oak: Using thin oak 
provided clearance for the faucet handles. 
Even so, the position of the faucets 
pushed the sink out slightly, so the rear 
surface of the vanity's top rail had to be 
routed to clear it. The vanity, counter, and 
back-splash were sealed with Watco oil, 
then given three coats of satin varnish. 
The mirror is also framed in oak. Its 
floral design was etched into the rear sur- 
face of the mirror, then hand painted. 


tiny 12-inch round bowl 
from Mayfair China, hand painted at 
the factory with trim bands to match 
the wallpaper. With Kohler's Antique 
brushed-chrome faucets, it creates an 
old-fashioned dry-sink look 
My remodeling raised one practical 
problem: The position of the vanity 
blocked the bath's hot-air register. 
Solution: I fed the duct in under the 
bottom of the vanity and cut louver 
slits in the front of the toe board to let 
the hot air out. us 
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Medicine chest is sized to fit the narrow 
wall atthe left end of the vanity. This frees 
thearea over the counter for the large mir- 
ror, which gives the room a feeling of 
depth. Chest construction is simple: Make 
an oak frame with a hardboard back, sized 
to fit between studs. Fasten on the oak 
trim and secure the unit in place. The back 
edge of the door is rabbeted to give a thin- 
ner look. Be sure to rout the front of the 
door with a rounding-over bit before cut- 
ting the rabbet, or the bit pilot will have no 
surface to follow. 


Three-way 
day tripper 


Build it from standard 
lumber for under S400 


Roomy little explorer 
carries up to five 
on varied adventures 


By SUSANNE and 

PETER STEVENSON 

PHOTOS BY THE AUTHORS 
ILLUSTRATED BY GENE THOMPSON 


On past visits to Hawaii we've longed 
for a boat of our own. But we were torn 
between a sailboat (all those enticing 
trade winds) and a small powerboat 
for chugging up Kauai's little rivers. 
We also wanted to drift quietly along 
the banks to savor the breathtaking 
beauty of birds and flowers. For that, 
we'd need a rowboat. 

Preparing for this visit, we built a 
boat that would let us do all three 
things. We translated the traditional 
lines of the old Greek sponge boat into 
a practical pleasure craft using light, 
easily worked modern materials. The 
Triad is a versatile 12-footer that gave 
us far more fun than we'd hoped for. 

We spent countless wonderful hours 
sailing through the crystal-clear wa- 
ters. When we came to reefs, we 
stowed the dagger board under the 
foredeck and flipped the rudder to its 

Continued 


An easy ‘rower (left) th 
length keel, the Triad also sails smartly 
(above), even with its dagger board up. It 


* 


Wheeling the boat to water is easy with a hooks used for car topping. With the oars 
small cradle under the keel (inset) and as handles, one person can trundle the ful- 
oars slipped under the stern tie-down ly rigged boat to water. 


= E s 
tacks to windward with keel alone and power or when unloading gear (above 
skims safely through shallows. A wide, right). The wood hull is naturally buoyant, 
flat bottom makes the craft stable under but has room for optional foam flotation. 
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beaching position (see diagram). Even 
in this position the rudder gave us 
control, and the full-length keel let us 
sail where we wanted. 

The locals couldn't believe we were 
stupid enough to try sailing over a 
reef. But we cruised in depths of one to 
three feet with ease. 

In deeper waters we used the boat as 


76 IN. DAGGER BOARD 


DECK 3/8 IN. PLYWOOD 


A tapered plywood box, the Triad is self- 
aligning as you build. Just line up deck, 
hull bottom, and bulkhead center lines; 
the boat comes out straight without 
resorting to jigs. All materials are stan- 
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a stable swim and dive platform. To 
clear the decks for scuba gear, we 
folded boom and gaff vertically up 
against the mast and tied them in 
place. The rudder assembly unhooked 
in seconds, and we looped a rope lad- 
der over the transom hooks for easy 
access from the water. 

The Triad sailed easily with four 


adults aboard. When we switched to 
power or oars, there was room for five, 
with ample freeboard. 

The price of this versatility? Our 
costs were $389 for a painted boat, 
rigged with sail and fitted with launch 
cradle. Construction was simple: We 
used only hand tools and lumberyard 
stock. (For plans, see below.) us 


TAPERED 4«4 MAST 


OFFSET SLOT TO 
BYPASS KEEL 


UNDER -QEK ORAGE 
(10 a. ef. ) 


DRAIN HOLES FOR 
4ÉLF-PRAINING WELL 


dard lumberyard stock—there’s no fancy 
marine hardware or tubing to find. Boom 
and gaff are made from 2x3 lumber. Sail 
is rugged polyethylene ripstock sold for 
tarps. There's no sewing needed—spars 


48 Pf. PANELS 


slip into pocket seams made by lacing 
string through punched holes. For de- 
tailed Triad plans, send a $10 check to Ste- 
venson Projects, Dept. T-3, Box 584, Del 
Mar, Calif. 92014. 


Two ways you can 


insulate 
basement 


walls 


Glue-on panels turn a 
cold cellar into a cozy den 


By EVAN POWELL 


You've been wanting to finish off that 
basement for years—a new den, per- 
haps, or maybe a workshop is needed. 
But how do you justify the cost? 

The answer is to do it yourself. Now 
there are rigid foam panels that not 
only help you get the job done quickly 
but will eventually save you money. 
It's estimated that nearly 20 percent 
of all home heat loss occurs through 
uninsulated basement walls. Little 


With today's materials there's no need for a damp, dreary basement. To see how Styrofoam made this room possible, turn page. 


wonder—an eight-inch-thick concrete 
foundation is only slightly better at 
insulating you from the cold than a 
single pane of window glass. That not 
only makes your home more expen- 
sive to heat, but it accounts for the 
cold, damp environment of your base- 
ment. 

In the past, the solution has been 
lots of work: You'd build a convention- 
al 2x4-studded wall against the ma- 
sonry, fill it in with fiberglass insula- 
tion, and finally cover it with drywall 
or paneling. It's expensive, provides 
only limited insulation value by high- 
efficiency standards, gobbles up floor 
space, and is time-consuming to do. 


There are several ways to install 
insulating panels, including the two 
we show on the following pages, but 
any method is easier and more effec- 
tive than the old way. 

The most familiar rigid insulation 
is extruded polystyrene sheathing, 
such as the Dow Chemical tongue- 
and-groove Styrofoam panels (next 
page). These are applied directly to 
the wall with adhesive, but you've got 
to apply your own drywall layer, and, 
since foam will burn, most codes 
require the finish wall to be nonflam- 
mable. The paneling in our photo of 
the finished basement was given a 

Continued 


Styrofoam polystyrene sheathing is applied directly to the foun- 
dation wall. The panels may be cut by scoring and snapping. 
Application steps are shown in top row of photos. First, mastic 
adhesive is applied down panel every eight to 12 inches. For 
economy, three-inch-long beads, spaced three inches apart, 
would do. To prevent dissolving the Styrofoam, Dow recom- 
mendis its No. 11 adhesive in caulking-gun cartridges. Prepare 
only one panel at a time and place against wall (second photo). 
Press every square foot uniformly with your hands to ensure a 


permanent bond. Don't insulate over water or drain pipes—they 
may freeze. Butt panels against pipes, and, if possible, wedge 
fibrous insulation material behind them. (You can bridge the 
pipes with finishing drywall.) Allow a full day for curing before 
installing the drywall (top right). Secure with mastic bond against 
insulation; nail top and bottom to furring. Joints may now be 
finished for painting, or paneling can be applied. Stud framing 
(bottom left) is still required around built-ins like this heat-circu- 
lating fireplace, faced with veneer brick (bottom right). 


thorough flame-retardant treatment. 

The newer insulating panel is Rmax 
Thermawall. It's more than a foam 
board: It's a complete sandwich, with a 
foil backing, that gives you a rigid 
insulation panel (urethane foam) and 
a gypsum-board finish wall in a single 
installation. I installed this in my 
home, using techniques shown in the 
photos. 

Both of these products are easy to 
use and made for the do-it-yourselfer. 
Here's how they work. 


Rmax Thermawall 


Although it can be bonded directly 
to a masonry wall (the panels must be 
supported until the adhesive sets), I 
found it better to use the special Ther- 
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mawall fastening system. The hang- 
ers (see photos next page) don't take 
up as much room as conventional wall 
studs yet allow enough space to run 
rear plumbing and wiring lines. 
Working with Thermawall is much 
the same as handling ordinary dry- 
wall, except that it is much less frag- 
ile. A long-bladed knife is all you 
need; just score, cut through the insu- 
lation and paper backing, and snap off 
the piece you want. Taping and filling 
the joint are easier, too, since there 
are no nail holes to fill. The only pre- 
caution: Be sure no urethane foam is 
left exposed, since it is flammable. 
My son and I installed and finished 
(except for painting) two 12- and 16- 
foot walls of our photo-lab area in 


three hours. The result was a drywall 
with an R-19 rating and a vapor bar- 
rier. Yet this finish wall is only 34 
inches thick, compared with the 6⁄2 
inches necessary to obtain this much 
insulation by conventional methods. 
Thermawall is manufactured in five 
thicknesses ranging (in »-inch incre- 
ments) from 1% inches to 32, includ- 
ing the ¥-inch gypsum. It yields R- 
values of 11 to 25 when using the 
Thermawall fastening system. It’s 
made by Rmax, Inc. (13524 Welch Rd., 
Dallas, Tex. 75240), and is available 
through local building suppliers. 


Styrofoam 


Styrofoam TG polystyrene insula- 
tion comes as single sheets that are 


applied directly to the masonry walls. 
They are then covered with the wall- 
board or paneling of your choice. 

The procedure is simple: Apply 
beads ofthe adhesive to the back ofthe 
panel, press the panel in place, and 
apply uniform pressure across its face 
to ensure a firm bond with the mason- 
ry wall. (Many petroleum-based adhe- 
sives will dissolve polystyrene, so be 
sure to use a compatible type.) 

Since the bond is fast and perma- 
nent, preparation is extremely impor- 
tant. Remove moldings and trim from 
all windows and doors. Attach hori- 
zontal wood nailers continuously 
along top and bottom edges of the 
walls and around the window and door 
openings. These strips should be two 
inches wide and the same thickness as 
the insulation panels you've chosen; 
they'll be used later to secure the cov- 
ering wallboard. 

All electrical wiring and plumbing 
must be in and secure—it will be 
extremely difficult to reroute lines 
once the panels are in place. In most 
cases, the electrical wiring should be 
run along the bottom of the wall so 
Sockets may be easily installed. But, 
in a basement, most plumbing (if 
present) will come in from overhead. 

Also, be sure the masonry wall sur- 
face is structurally sound, clean, 
smooth, and dry. It must be free of all 
grease and loose paint. 


Water—the big enemy 


Get water in an unfinished base- 
ment and you mop. Get it in your new 
den, and you could start building all 
over again. Naturally, any water 
problem must be repaired and sealed 
before walls go in place. 

But there is yet another less obvi- 
ous—and more serious—problem if you 
live in an area with water-retaining 
Soil, such as expansive clays. When 
the foundation wall is insulated, the 
outside soil is deprived of the heat it 
once got from the house. Result: possi- 
ble freezing. And with it comes soil 
expansion that, under severe 
conditions, could exert enough pres- 
sure to crack foundation walls. 

In these areas, the standard cure is 
to install drainage tile or perforated- 
plastic pipe covered with six inches of 
crushed stone outside at the base of 
the footings, so water will be drained 
away from the walls before it can 
freeze. This will not only prevent the 
expansion problem, but will also dry 
out a damp basement. 

Ishould point out that this problem 
is extremely rare. But if you live in a 
very cold part ofthe country, it may be 
worth checking with local building 
inspectors who've had experience with 
the problem. 


Rmax Thermawall laminates a drywall fin- 
ish to a foil-wrapped foam panel. System 
uses edge clips to hold panels while adhe- 
sive sets. Photos, from top left: Start in 
corner by installing anchor bases with 
concrete nails (into grout lines, here). Full 
vertical sections to right of corner are for 
adhesive only (no clips). Insert clips in slot 
of horizontal half sections to left of corner, 


and drive one point into face of glued-up 
panel. Apply adhesive to these channels 
(inset) and push left-hand panel into clip- 
points still exposed. This secures the butt- 
joint corner. Outer edges of each panel are 
now secured with clips while rest of bases 
are nailed up, on 48-in. centers (last pho- 
to) with top strip 18 in. from ceiling and 
bottom strip 18 in. from the floor. 


FEBRUARY 1982 | 113 


AUT 
MAINTENANCE 


Acceleration 


hesitation? 


You can make your car 
run smoothly again 


Your cold engine stumbles 
during acceleration. The 

cause is probably in one of 
six systems you can check 


By RAY HILL 
DRAWINGS BY JEFF MANGIAT 


Does your car stumble on acceleration 
when the engine is cold, but accelerate 
smoothly after warm-up? 

Itisa common problem, and you can 
probably solve it. A malfunction in 
one or more of six different systems 
under the hood can cause a cold engine 
to hesitate during acceleration. 
Checking out these six systems usual- 
ly uncovers the guilty culprit. Here 
are the systems you need to check. 


Accelerator-pump system 


When you press the gas pedal to ac- 
celerate, the carburetor's accelerator 
pump should squirt fuel into each pri- 
mary carburetor throat. If this doesn't 
happen, stumbling will result. 

To check the accelerator pump, 
remove the top of the air cleaner and 
look down into the carburetor. If the 
engine is cold, lift the choke plate so 
you can see. Have a friend press the 
gas pedal to the floor. Each time the 
pedal is pressed, you should see a 
strong stream of fuel squirt into each 
of the carburetor’s primary throats 
(barrels). 

In a four-barrel carburetor, the pri- 
mary throats are the two smaller- 
diameter barrels. In a single-barrel 
carb, the primary throat is the single 
barrel. With two-barrel carbs, things 
can get a little confusing. If both bar- 
rels are the same diameter, then each 
barrelisa primary throat. Fuel should 
squirt into each barrel when the accel- 
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AIR-DOOR MOTOR 
AIR DOOR 


EXHAUST MANIFOLD 


Thermostatic air cleaner works this way: 
When a cold engine is started, a thermal 
vacuum switch in the air cleaner lets vac- 
uum reach the air-door motor on the snor- 
kel. This pulls the door up, blocking off 
cold outside air. Air enters through the 
preheated-air opening (the air is heated by 
passing around the exhaust manifold 


first). As the engine warms up, the ther- 
mal vacuum switch gradually reduces 
vacuum to the motor. The spring-loaded 
door overcomes the reduced vacuum and 
begins to close. When the engine is at 
operating temperature, the switch allows 
little or no vacuum to reach the air-door 
motor. So the door shuts completely. 


VACUUM HOSE 


Vacuum-controlled heat-riser valve uses 
avacuum actuator to operate valve. When 
a cold engine is started, a thermal sensor 
allows vacuum to pass to the vacuum 
motor. The sensor is usually in the air 
cleaner or screwed in the engine or radia- 
tor (where it senses coolant temperature). 
As the engine warms up, the sensor 
reduces vacuum to the vacuum motor and 
the heat-riser valve gradually opens. 


erator pedal is depressed. On some lat- 
er-model two-barrel carbs, however, 
one throat is larger in diameter than 
the other. The smaller barrel is the 
primary, and the larger barrel is the 
secondary. In this case, fuel should 
squirt only into the primary. 

If an accelerator pump isn't deliver- 
inga strong shot to the carb's primary 
throat, the accelerator-pump system 
is bad. The carburetor must be 
removed and disassembled, and the 
accelerator pump repaired. Usually 
an accelerator pump fails because the 
pump plunger is worn, brittle, or 
cracked—or because the accelerator- 
pump check valve isn't working (usu- 
ally caused by dirt blocking the check- 
valve orifice). 


Choke system 


If the choke doesn't open or close 
enough when the engine is cold, this 
can also cause hesitation during accel- 
eration. To check the system, the 
engine should be cold. 

Remove the air cleaner. Hold the 
throttle half open. With your other 
hand, move the choke plate through 
its complete range of motion. It should 
not bind. If it does, find out why. A 
warped carburetor air horn (caused by 
overtightening the air cleaner), bind- 
ing choke linkage, or a binding choke 
pivot are the likely causes. 

Liberal doses of choke cleaner 
sprayed on the choke pivot and choke- 
linkage pivots will usually free them. 


If the carburetor opening is warped, 
the solution is more expensive—a new 
carb. You can prevent this problem by 
tightening the air-cleaner wing nut 
just snugly, not super-tight. 

Hold the throttle half open. Move 
the choke plate from its fully closed 
position. As you do this, watch the 
fast-idle cam. As the choke plate 
opens, the fast-idle cam should move, 
too. By the time the choke plate is ver- 
tical, the fast-idle cam should have 
dropped to where it can’t touch the 
fast-idle screw (or lever) on the throt- 
tle linkage when the throttle is 
released. If the fast-idle mechanism 
doesn’t work, find out why (discon- 
nected or binding linkage, for exam- 
ple). 

Have a friend press the accelerator 
pedal to the floor once and release it to 
trip the choke and set it in the fully 
closed position. Then have him start 
the car while you watch the choke 
plate. 

When the engine starts, the choke 
unloader should immediately cause 
the choke plate to open slightly. If that 
doesn’t happen, check to be sure the 
vacuum hose is connected to the choke 
unloader. If it is, use a vacuum gauge 
(or place your finger over the end of 
the vacuum hose) to see if the unload- 
er is getting vacuum. If it is, the 
unloader is bad and must be replaced. 
If no vacuum is present at the end of 
the hose, determine why (hose discon- 
nected at the vacuum source, for 
example). 

Some carbs have two choke unload- 
ers—primary and secondary. Regard- 
less of whether there are one or two 
unloaders, however, the choke plate 
should still open slightly when the 


cold engine is started. If it doesn't 
open and the carb has two unloaders, 
consult your service manual for trou- 
ble-shooting procedures. 

Watch the choke plate while the 
engine idles. As the engine reaches 
operating temperature, the plate 
should gradually open. When the 
engineis warmed up, the choke should 
be completely open (vertical). 

Use a tachometer to check fast-idle 
speed. Be sure it is at the spec called 
for by the specification decal in your 
engine compartment or by the service 
manual for your car. If it's not, adjust 
it. If the fast-idle speed is too low, a 
cold engine can stumble during take- 
off. 

For example, if fast-idle speed is 
supposed to be 2,000 rpm, but in real- 
ity is only 1,200, the engine will die 
or stumble when you put the trans- 
mission in gear. 


Thermostatic air cleaner 


Modern cars use a thermostatically 
controlled air cleaner. When the en- 
gine is cold, it lets preheated air be 
drawn through the carb and into the 
intake manifold. This helps vaporize 
the atomized fuel from the carb. Oth- 
erwise the gas would tend to condense 
before it reached the combustion 
chambers. 

If the preheated-air system mal- 
functions and cold air is drawn in dur- 
ingengine warm-up, the car can stum- 
ble during acceleration. 

To check out the system, the engine 
should be cold. Be sure the flexible- or 
solid-metal hose that runs from the 
exhaust-manifold stove (the shield- 
ing that wraps around the exhaust 

Continued 


Fast-idle cam should drop to the non- 
working position once engine is warmed 


up and the accelerator is depressed 
once. A dirty cam pivot can cause binding. 
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manifold) is connected at both ends. 

A common problem is that the hose 
is disconnected at one end; or some- 
times the hose has disappeared entire- 
ly. In either case, cold instead of hot 
air is being drawn in during engine 
warm-up, even though the flap in the 
snorkel of the air cleaner may be func- 
tioning properly. The result is stum- 
bling during takeoff. 

Check the vacuum lines that are 
part of the system to be sure they are 
hooked up correctly and not cracked, 
loose, or broken. A placard in the 
engine compartment should show the 
correct hookup. 

Disconnect the hot-air hose from the 
bottom of the snorkel. Reach up in the 
snorkel and push the hot-air door with 
your fingers. It should move up freely 
when you push it and close when you 
release it. Reconnect the hot-air hose 
to the bottom of the snorkel. 

If the door doesn't move freely, it is 
binding (this is not a common prob- 
lem). If the door does bind, determine 
why (bent linkage, bent door, bent 
snorkel, etc.). 

Remove the outside-air hose from 
the end of the snorkel. Look inside at 
the hot-air door. If it's not positioned 
80 you can see it, use a flashlight and 
mirror. Shine the flashlight in the 
snorkel and hold the mirror so you can 
see the door. 

Have a friend start the cold engine. 
When the engine starts, the hot-air 
door should immediately open to a 
vertical position, blocking offthe snor- 
kel to outside air. 

Keep watching. As the engine 
warms up, the door should gradually 
move back to its flat position, closing 
offthe opening from the preheated-air 
hose and allowing air to enter the 
snorkel from the opening you're look- 
ing through. 

If this doesn't happen, the common 
causes are a disconnected or broken 
vacuum hose, a bad thermal sensor 
switch in the air cleaner, or a faulty 
vacuum motor (which raises and low- 
ers the door) in the snorkel. 


EGR system 


The Exhaust Gas Recirculation sys- 
tem keeps NO, emission levels at an 
acceptable level by recirculating ex- 
haust gas through the intake mani- 
fold and into the combustion cham- 
bers. Normally, the EGR system 
allows exhaust gases to enter the 
intake manifold only at cruising 
speeds (off idle) after the engine is 
hot. 

It should never let exhaust gas into 
the intake manifold—during idle or 
cruise—when the engine is cold. If it 
does, it can cause a cold engine to 
stumble on acceleration. 
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First step in checking out the EGR 
is to be sure all the vacuum lines are 
attached snugly and to the right 
places. Again, consult your service 
manual or the placard in the engine 
compartment that shows proper vacu- 
um-hose routing. 

The next test should be done with 
the engine cold. Locate the diaphragm 
on the back of the EGR. You may be 
able to feel it with your fingers. If not, 
use a mirror and flashlight so you can 
see it. 

Have a friend start the cold engine. 
The diaphragm on the back of the 
EGR valve should not move. If it does, 
the thermal-vacuum switch (usually 
located in the air cleaner) is bad. 
Replace it. 


Intake-manifold heat control 


Most cars have a means of preheat- 
ing the intake manifold using hot 
exhaust gases. With V-type engines, 
the hot exhaust gases pass through a 
crossover passage underneath the car- 
buretor. With most in-line engines, 
the hot gases are deflected against the 
intake manifold but do not pass 
through a passage. 

The intake-manifold heat-control 
system should pass hot air through, or 
against, the intake manifold only 
when the engine is cold. When the 
engine is warm, the hot exhaust gases 
should not contact the intake mani- 
fold. The valve that takes care of this 
job is often called the heat-riser 
valve. 

If the heat-riser valve is stuck so 
that hot exhaust gases can’t warm the 
cold intake manifold, the engine may 
stumble during acceleration when the 
engine is cold. The intake-manifold 
heat-control system aids the thermo- 
static air cleaner in helping vaporize 
cold gas entering the intake mani- 
fold. 

There are two types of heat-riser 
valves. One is controlled by a bimetal- 
lic spring that expands and contracts 
with changes in temperature. The oth- 
er is controlled by vacuum. 

To check the type that uses a bime- 
tallic spring, the engine should be 
cold. Reach down and grasp the 
valve’s counterweight. You should be 
able to rotate it back and forth freely. 
If it’s stuck, try to free it by spraying 
penetrating oil around the area where 
the counterweight shaft pivots. Then 
rap the shaft—the shaft, not the coun- 
terweight—a few times with a ball-peen 
hammer. Repeat the oil-and-tapping 
procedure until the valve loosens and 
can be rotated. 

To check the vacuum-controlled- 
type valve, the engine should again be 
cold. Check the vacuum hose that con- 
nects to the valve's acutator. It should 


bein good shape and tightly connected 
at each end. 

Have a friend start the engine. The 
actuating rod (which connects the 
actuator to the heat-riser valve) 
should move. 

With V-type engines, there's anoth- 
er check you make to see if the heat- 
riser valve is working. With the 
engine cold, put your fingers on the 
intake manifold directly above where 
the exhaust crossover passage runs 
through the manifold. Have a friend 
start the car. That area should get too 
hot to touch within a couple of 
minutes. If it doesn't-say you can 
keep your fingers there for several 
minutes without the area getting 
hot—the crossover passage is probably 
clogged with carbon. The intake man- 
ifold must be removed and the carbon 
cleaned out. 


Distributor-advance unit 


Incorrect ignition timing can cause 
stumble during acceleration. To check 
it, the engine should be at operating 
temperature. 

Disconnect and plug the vacuum 
hose at the distributor's vacuum-ad- 
vance unit. Check timing at idle with 
your timing light, adjusting to spec if 
necessary. 

Next, increase engine speed to 
around 2,000 rpm. The timing marks 
should advance, indicating the me- 
chanical advance is working. Keeping 
the engine speed at about 2,000 rpm, 
reconnect the vacuum hose to the dis- 
tributor's vacuum-advance unit. The 
timing marks should increase still 
further when the vacuum hose is con- 
nected, indicating the vacuum ad- 
vance is working. 

Note: On some cars there may be a 
switch in the vacuum line to the dis- 
tributor vacuum advance. On these 
cars check the service manual for pro- 
cedures. Basically, this type of system 
doesn't allow the distributor advance 
to get vacuum until the car reaches a 
certain speed or gear. To check out 
this type of system, the rear of the car 
must be placed on jack stands and the 
engine put in gear. The rear wheels 
must turn fast enough to activate the 
vacuum switch. Follow shop-manual 
procedures when making this check, 
and use extreme caution when per- 
forming it. If the car falls off the jack 
stands while the rear wheels are turn- 
ing, for example, serious injury can 
result. If you get no vacuum or 
mechanical advance, follow shop- 
manual procedures for trouble-shoot- 
ing. 

By now you've probably located the 
cause of the engine's stumbling dur- 
ing cold acceleration and your car will 
accelerate smoothly once again. Bs 


New tricks for your 


radial-arm 


Saw 


Homemade jigs 
and fixtures make your 
equipment more versatile 


By R. J. DE CRISTOFORO 
DRAWINGS BY GERHARD W. RICHTER 


Like most power tools, the radial- 
arm saw has more going for it than 
its basic functions. Using the tool 
only for sawing and saw-related op- 
erations is like using a good porta- 
ble drill just to bore holes. 

Even when the manufacturer pro- 
vides accessories that extend the 
tool's functions—for the radial saw, 
drill chucks and sanding equip- 
ment, for example—the saw owner 
must still "invent" jigs and fixtures 
that exploit these accessories and 
add to accuracy and operating con- 
venience. 

The ideas that follow are some of 
the ways you can make radial-arm 
saws into really multi-purpose tools. 
All of the drawings are dimensioned 
for a DeWalt, but they should be 
easily adaptable to whatever make 
or model you own. 

In a couple of cases (the fold-down 
extension table, for example) you 
may have to make an adjustment to 
adapt the plans to a particular table 
height. Check jig sizes against the 
tool before cutting and assembling 
parts. Teaching saws new tricks— 
mitering, horizontal boring, end 
drilling, or sanding—extends their 
usefulness and is worth the extra 
effort of making these jigs. 


Turn the page for more projects 


Adapted by the author from his book 
The Magic of Your Radial Arm Saw, 
Reston Publishing Co., $8.95. 


Fold-down extension table 


€ = 


eee 


Extension table can double the work-support 
surface, and it requires floor space only when 
it's in use. At other times the table folds down 
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(above right). Holes for lock rods (one 
raised and lowered positions) are drilled 
assembly's completed. 
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E a ATTACH WITH SHEET 
-< 4 METAL SCREWS 
Cutoff work, even ripping, is easier when 
you have more work-support area than is 
provided by your saw's table. Fixed 
extensions will do the job; but in a snug 
home shop, a work surface that grabs 
space only when you need the extra sup- 
port is a better answer. When the saw is 
mounted on a castered stand, a fold-down 
extension is ready wherever the saw is 
used. 

The extension's surface must be level 
with the tool’s table. Make the top assem- 
bly first, attaching it with hinges and 
temporary braces to keep it positioned. 
The area marked A in the drawing per- 
mits height adjustment when the leg 
assembly is attached. If there isn't 
enough leeway here, you can shorten the 
legs to suit your equipment. 


FEBRUARY 1982, |. 117 


Radial-arm saw 


[Continued] 


Two-piece mitering jig 


This mitering jig can make miter cut- 
ting as simple as crosscutting: It 
reduces the possibility of human error. 
The design allows miter cuts on stock 
that's been precut to length as well as 
consecutive cuts on long pieces. Al- 
though the jig has two parts, it's easier 
to build if initially assembled as a sin- 
gle unit. First make the platform and 
its special fence and secure the assem- 
bly in the table so a crosscut will bisect 
the platform. Cut a shallow kerf across 
the jig. Position guide arms at 45 
degrees with the kerf, then split the jig 
with a full-depth crosscut. Note that in 
sketch the right fence is longer. 


Mitering jig above is used with frame parts 
that are precut to length. Use both guides 
when the work can't be flipped over. 


T z 

Consecutive cuts on a single piece justifies 
the two-piece jig concept. Work piece 
passes through gap between two jig parts. 


4x2x14" 


Z REQ. 
iy. / 
RZ 3/4x 2x22" 


V2 X14 X14" 2 REG. 


118 | POPULAR SCIENCE 


Table for disc sanding 
and three special jigs 


End sanding is square when you use this 
guide for the disc-sander table. Note that 
table is slotted to receive these accessories. 


3/8x3/+ x IB' 
M2x^ x10 


" 5° 
"ab 8-72 
3/8x 3/4x18" 


The disc-sander table has one long leg 
that can be locked into your saw’s guide- 
fence slot. A groove across the jig’s table 
is for accessories used to position work. 
Table height should be level with the 
disc's horizontal center line or about 1⁄4 
inch above it. 

One of the accessories (below left, top 
drawing) is a right-angle guide. Al- 
though end sanding can be done free- 
hand, a guide such as this ensures the end 
will be square with adjacent edges. Keep 
your work firmly against the guide as you 
move it forward. The 45-degree miter 
guide (below left, bottom drawing) has 
two bevels. You turn the guide end-for- 
ward to bring the correct one into play— 
especially with contoured moldings that 
can't be flopped. 


ONL V2 XB V2" NOTCH 


17’ 


Vie" HOLES. 
4PACED 1/2" 


Pivot guide is a piece of Ya-in. plywood drilled 
for a small brad (diagram above). Distance 


Jig for horizontal boring 


The radial-arm saw makes a respectable 
horizontal-boring machine when it's 
equipped with a special table for work 
support. Our unit locks between the tool's 
removable table boards, as far back on 
the machine as possible. It has adjustable 
guides so spacing between holes can be 
accurate and automatic. (The pivot guide 
is for drilling radial holes in discs.) 
Edge distance for holes is set by raising 


This special table makes accurate edge drill- 
ing easy. Table length matches that of the 
tool's regular table; fence aids support. 


or lowering the tool's arm; drilling is 
accomplished by moving the motor to- 
ward the back of the machine. For holes 
ofa specific depth, use a clamp on the arm 
as a motor stop. If you need holes at an 
angle, swing the radial arm to the left or 
right as you would for making miter cuts. 
Ortiltthe motor head if you need a row of 
down-pitched holes—as for a peg-type 
coat rack. 


To drill, move the motor back toward the col- 
umn. Use a clamp on the arm as a stop when 
the bore holes must be a specific depth. 


VA^DRILL /— /Ax| x 3-5/8" 


i 

End drilling with the radial-arm saw is 
usually done by locating the drilling tool 
in a horizontal position, parallel to the 
fence. The work, placed on a height block 
that may have its own fence, is moved 
into the cutting tool. The table shown 
here provides a more flexible system. 

The jig permits either the work or the 
tool to be fed, and many types of drilling 
operations are possible when you add 
guides. Examples of jobs: drilling into 
mitered edges, end drilling, boring radial 
holes in circular pieces, concentric drill- 
ing with a V-block.. 

Set up the tool with the drill chuck fac- 
ing the front of the table. Set the project 
so the drilling tool and table slot have a 
common center line. 


! 


Table for end drilling—and other jobs 


3/4x6x356" 
- $/8x 3/4" 


ROD SPACER GUIDE -~ =" 
MG / Rie yates to KZer Saye fans" 
at NUT OU REG. 
T m 
ER 7 VA x2-M2" 
WASHER LOT 
V4x2" BOLT 3/4 x2-V4xI6* 


table has an adjustable fence 
assembly to align tool and work. You can then 
feed either the work piece or the tool. 
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Special guide above can automaticall id 
accurately establish drill-hole spacing. Guide 
holes can be enlarged later, if needed. 
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DRILLING 
TABLE 


V2x8 V2 x12" 


Custom guides can be clamped to the fence 
assembly to help drilling accuracy. The guide 
shown is for dowel holes in miter cuts. 


S/A x2 x24" 


3/⁄4x2 x10" 
2 REG. 


3/AX2x24* 
FENCE FOR END- 
DRILLING TABLE 


Special fence (drawing above) made for end- 
drilling table enables you to use the table for 
edge drilling, as well (photo at left). 


zl 
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Build a low-cost 


shade 
plotter 


ight on angle finder is used to 
obtain elevation angles of obstructions up 
to 120 degrees east and west of true south 
ata site, Readings, such as steep hills, are 
then drawn on a solar-chart grid (below 
right), The overlaid chart shows when the 
sunis blocked during day throughout year. 


EES. 
EPOXY INTO DOWEL. 
Sw, PAINT ORANGE 


MAGNETIC 
COMPASS 


HOLE AT" 
Focus or. 
PROTRAGTOR 


x V parar & 
e'eLasric PROTRACTOR ~ n*a PINE 
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One siting session gives 
you daily sunlight patterns 
throughout the year 


By JOHN FREE 


A neighbor’s leafless trees let winter 
sunlight warm a house you're plan- 
ning to buy. How will spring and sum- 
mer foliage shade the property? 

You've located a summer-home site. 
Will southern hills block the sun most 
of the day? 

A variety of “solar-access” instru- 
ments can answer questions such as 


T Tt T T 
SKYLINE DRAWN ON SUN|CHART 


these. But architect Jeffrey Milstein 
figured $60 to $400-plus for profes- 
sional models was too expensive for 
personal use. He built a device that 
costs only $10 to $15. “It can be used 
with charts found in any number of 
books,” he notes. 

This technique of mapping where 
shadows at a site will fall throughout 
the year requires just one sighting ses- 
sion. You measure elevation and azi- 
muth angles of objects obstructing the 
sun. Sketches of these trees, build- 
ings, and hills are put on a sun chart 
like the one below. Edward Mazria’s 
The Passive Solar Energy Book (Ro- 
dale Press, Emmaus, Pa.) is one source 
for these charts. They show the path of 
the sun throughout the day and year 
at various latitudes. 

Costlier instruments have see- 
through grids or use other optical 
techniques. With these, you can see 
the sun’s path and obstructions at a 
glance. 

Architects also use other techniques 
to see how design and site changes 
influence access to the sun. Comput- 
ers are helpful here [PS, Aug. '81]. 
Also, scale models of homes and land 
features can be mounted on a helio- 
don. This device, with artificial light, 
simulates Earth-sun positions to cre- 
ate shadows. A do-it-yourself heliodon 
was described in the September, 1978, 
PoPULAR SCIENCE. A $3 cut-and-paste 
shadow plotter |PS, Nov. '79] placed 
next to scale models can reveal how 
shadows change with time. 

On Milstein's plotter, scrap lumber 
and simple components held down the 
costs. He used an under-$5 magnetic 
compass and a $2.50 bubble level. His 
instrument accepts a camera tripod, 
which simplifies readings but is not a 
necessity. To hold the vertical shaft 
upright while its glue dried, Milstein 
built a simple cardboard jig: two right 
triangles taped to the shaft and shade- 
plotter base. 

To use the instrument, center the 
bubble to level the wooden base. Ori- 
ent the 90-degree mark on the hori- 
zontal protractor toward true south. A 
special map, such as one in Mazria's 
book, can tell you how many degrees 
magnetic north varies from true north 
at your location. 

A series of elevation readings, at 10- 
or 15-degree azimuth intervals, are 
then made to map obstructions. 
Record these readings at the corre- 
sponding bearing (azimuth) and alti- 
tude grid on your solar chart. Mazria 
suggests using dotted lines to draw in 
trees that lose their leaves in cold 
weather. Knowing when the sun falls 
behind obstructions enables you to use 
various charts to calculate hour-by- 
hour solar-energy values. us 


Kings, 1 mg. "tar", 0.2 mg. nicotine i 
av. per cigarette by FTC method. . ~ 


(©1981 BAWT Co. 


The pleasure is back. ,, »^5C. BARCLay 


BARCLAY 


| Warning: The Surgeon General Has Determined 


99% tar free. 


1 MG TAR LL 


That Cigarette Smoking Is Dangerous to Your Health. | = = y a iS 


Convert Your Drill Press Into A 
Milling Drilling Machine 


By attaching our Mill Table to your drill press 
you can perform facing, slotting, milling and 
drilling operations on almost any machin- 
able material. The Mill Table allows precise 
positive movement of any workpiece in two 
directions, just like a full size milling ma- 
chine. Adding our Swivel Vise - as shown 
above - lets you hold small or round parts 
and adds angle machining to the operations 
you can perform. 
MILL TABLE - 17" x 5.5" work surface, alu- 
minum construction, satin anodized, 11" x 
7" travel, wt. 10#, $69.95 + 3.00 S&H. 
SWIVEL VISE - 3" jaws, alum. const., satin 
anodized, wt. 7#, $39.95 + 2.00 S&H. 
END MILLS - Four flute HS steel, %, ^e, & 
14" dia., any 3 for $13.95 PPD. 
VISA & MASTERCARD ACCEPTED - In- 
clude all numbers, dates and signature. 

Michigan residents please add 4% sales tax. 
Satisfaction guaranteed. If you are not 100% 
pleased with your purchase, you may return it fora 
full refund. 

M. J. LAWRENCE, INC., Dept. Ps-202 

P.O. Box 118B, Washington, MI 48094 

313-798-3598 


LOG SPLITTER PARTS 


2.STAGE CAST IRON 
GEAR PUMPS 
(= 11 GPM at 650 PSI. Kicks 
k^ down to lower GPM and 
2500 PSI. Right hand rotation (direct couple). 3600 
RPM max use with 5 HP or greater and 3%" 10 4% 
bore cylinder. : 
15 gal 2 stage, use 8 + hp... 
22 GPM use with 10HP or greater. 


AWAY CONTROL VALVES 


\ Built-in relief valve, % 
Ede in-out ports, *à" cylinder 

7" — ports m 
With pressure sensitive dotent. hands free on 


return stroke. ss 
DOUBLE-ACTING CYLINDERS 


3%" bore x 18" stroke x 14," rod. 
3%" bore x 24" stroke x 13," rod 
4" bore x 24" stroke x 134" rod 
Welded type (can go UPS). 
4" bore x 24" stroke x 2" rod (Heavy Duty) 
5" bore x 30" stroke x 2" rod. 


NEW ENGINES 

5 HP Tecumseh or 
Briggs Recoil start % 
shaft. 

6 hp Tecumseh.... 


8 HP Tecumseh Recoil start 1" shaft. 

10 HP Tecumseh Recoil start 1" shaft. 

10 HP Electric start. 

Vertical shaft engines available, 3; to 16 HP 


Send $1.00 for Catalog on Valves, Cylinders, 
Hoses, Frames, Tanks, Wedges, Slides and 
Wheels, Engines, Go Kart parts. Or send 3.00 
for Catalog and Splitter Design Fact Book. 


NORTHERN HYDRAULICS 


P.O. Box 1221 Dept.PS-2 
Burnsville, MN 53937 * (612)894-8310 
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TAKING CARE OF YOUR CAT? 


By RAY HILL 


Easy way to tell which way a distributor shaft rotates 


Sometimes you may need to know which 
way à distributor turns: when reinstalling 
a distributor or installing new spark-plug 
wires, for example. An easy way to tell is 
to remove the cap and twist the rotor. It 
will turn in only one direction against the 


centrifugal-weight springs. That's the di- 
rection of rotation. If the distributor is out 
of the car, then twist the rotor with one 
hand while you use the other hand to hold 
the drive gear (in order to keep the distrib- 
utor shaft stationary). 


About towing your car 


Need a tow? If your car has an automatic 
transmission, first disconnect the drive 
shaft at the rear end and secure it to the 
frame. Most cars made in the last 15 years 
use a transmission pump driven only by 
the engine. If the car is towed without dis- 
connecting the drive shaft, transmission 
parts will turn without receiving sufficient 
lubricating fluid. The result can be a 
ruined transmission. 


Tightening a wheel 


Few people do it. Still, the proper proce- 
dure for tightening a wheel, especially if 
it's attached to a disc-brake rotor, is to use 
atorque wrench. Tighten in a star pattern, 
and to the specifications given in the ser- 
vice manual. Uneven tightening of the lug 
nuts can cause the brake rotor to warp, 
which in turn can cause a pulsating brake 
pedal. Never put hands or feet under a 
wheel while working. 


Rebuilding calipers 


When rebuilding a disc-brake caliper, be 
sure the old piston (especially if it's non- 
metallic) will move easily in its bore. With 
no seals on the piston it should slide in 
and out of the bore easily. If it doesn't, 
then you should install a new piston. 


Locating timing marks 


When marking the vibration damper to 
check ignition timing, first be sure there is 
only one indentation in the pulley. Many 
cars nowadays have a special mark on the 
pulley for checking timing magnetically. 
Sometimes this mark is also the one used 
for a conventional timing check, but not 
always. If there are two marks on your 
car's pulley, the magnetic timing mark is 
the wider of the two indentations. 


Why stay home? 
3-Wheel to cH 


For 
FREE CATALOG, 
call toll-free 


1-800-257-7955 


Put mobility and fun in your life 
with this new electric 3-wh 
So easy to handle — y: 
off, forward, reverse, starting, 
steering, speed and braking with 
JUST ONE HAND! 


With CYCLE CHAIR, you can go where you 
want, when you want. You won't be stuck at 
home; you won't be dependent on others. Go to 
— and through — the store. Visit friends. Make 
new friends. Ride with others. 


INDEPENDENCE ^ 


CYCLE CHAIR is a very affordable, completely 
electric, rear drive 3-wheeler. It's a perfect 
means of getting around for senior citizens, the 
handicapped, or anyone who needs safe, reliable 
transportation! 


Owners Love CYCLE CHAIR 


“I call it my ‘Freedom Cycle’ — | go where | 
want and when | want. | no longer have to 
depend on others." 


Donald Meikle, 57, Miami FL 
"My neurologist was so pleased with my CYCLE 


CHAIR that he wrote a prescription to my 
insurance company to cover part of its cost.” 


Ray D. McMullen, 70, Eugene, OR 


Padded Swivel Chair with Armrests qu 


Forward-Reverse Switch 
Stop-Taillight 

Non-Slip Belt Drive. 

24 Volt Heavy Duty Motor 
2-12 Volt Deep Cycle Batteries 


Lightweight Aluminum Frame 
with Full-Width Floor 


“I use it while gardening — the grandchildren 
love to ride along with grandpa." 


Paul Fuhrman, 67, Beaver Springs, PA 


“Being handicapped since birth prevented me 
from riding a bike or walking long distances. 
Now with CYCLE CHAIR, I can go bicycle riding 
with my sister instead of staying home. | can 
even beat her up hills because | don't have to 


f 
poa Maria Weigand, 13, Lebanon, NJ 


Single Hand Power Control with 
Automatic Brake 


Closed Loop Pivoting Handlebar for 
Easy On-Off 


Sealed Beam Headlight 


Soft Ride Tires 


Special Features 


Free color catalog and off season savings coupons! 


Just return the Coupon to CYCLE CHAIR, 591 Mantua Bivd., Sewell, N.J. 08080. Fé 
"express service" on your free color catalog and off season savings coupons, 


Toll-free 1-800-257-7955 (in N.J., 800-232-6550) 


Ten day trial e Money-back guarantee 


(€YELE CHAIR) 


Tax deductible as a medical expense when prescribed bya doctor. 


tra-fast 


Return This Coupon! 


YES! Send me my FREE COLOR 
CATALOG, and off season sav- 
ings coupons on CYCLE CHAIR, 
other 3-wheelers and electric Zip 
bike motors. 

Phone ( ) 


Send to: Department 482 , CYCLE CHAIR, 591 Mantua Blvd., Sewell, N.J. 08080 
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WORDLESS WORKSHOP 


Thanks and a $50 check to E. W. Moorman of Dayton, Ohio, for this idea. 
Send yours (with Social Security No.) to Wordless, Poputar Science, 380 Madison 
By ROY DOTY Ave., New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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pecial Factory Sale Price 


CHECK THESE FEATURES 
as color and sound with a powerful 6800 
torola microprocessor. 14,000 Bytes ROM 
h built in Basic, 9000 Bytes user RAM. Full 
key professional typewriter keyboard, two 
key numeric pads, two controllers. A high 
ed built in cassette that operates at 1200 
id. Loads and reads 4 times faster than other 
puters, has a speaker with volume control, 
It-in microphone jack and 3 digit counter. 
Ih resolution graphics are 256 x 192 (LIKE 
IPLE), text display is 16 lines 32 characters. 
has 8 colors. Will accept TAPE, DISK OR 
UG IN CARTRIDGES. Includes an AC 
pter, RF modulator and TV switch box. 
ners manual and BASIC language book 
luded. All this built into a beautiful black 
white Console Case. Shipping carton 
lasures 20” x 23" wide, 10"' in depth, weighs 
ly 20 pounds. A full-sized extra featured 
Imputer for only $239.00. 


WHY SUCH A LOW PRICE 

ling on a factory direct to customer basis, 
save you the profit normally made by com- 
ter stores and distributors. You also save the 
t of a computer monitor as this computer is 
fe approved and designed to hook up to any 
antenna terminal. We are willing to take 
mall margin at the factory to develop volume 

pt allows lowest cost operation. 


COMPERATIVE LIST PRICES 
ple $1125.00, T.I. $625.00, Atari $515.00, 
io Scientific $795.00, Radio Shack's TRS80 
or that has only 4K RAM sells for $499.00 
h a cassette and controllers. Commodore 
C with only 5K RAM is $395.00. 


LOW COST PLUG IN EXPANSION 
iilding block interface with 4 plug in ports 
'9.50. RS 232 cartridge $79.50, telephone 
odem $129.00. Best quality 80 column 
inted $379.00. 8K RAM cartridge $79.50. 
oppy disk cartridge $79.50. Floppy .disk 
199.00. Tapes and cartridges $9.95 to $19.95. 


AN INCOMPARABLE 
SCHOOL TEACHER 


epare yourself for the future. You can learn 
operate and program a computer for great 
b opportunities in the computer revolution. 
Ye built in Basic is a simplified Level II with 
4nique entry system of Basic command words. 
tis basic includes integer and string arrays. 
rect memory access PEEK and POKE. Direct 
3tement execution, user definition functions, 
ulti statement lines, editing, scrolling, file 
anagement, curser and more. We sell a BASIC 
JTOR program on tape to teach BASIC 
ogramming. Machine language programs are 
ailable. 


Since the computer can talk, play music and 
perform in color IT IS A PHENOMINAL 
TEACHER. You can now use the TV to 
EDUCATE not to frustrate your family. You 
will eliminate TV boredom with programs that 
challenge, stimulate and entertain you. Create 
your own programs or select from over 30 
programs offered. IT IS A BRILLIANT MUSIC 
TEACHER. You can practice on the keyboard, 
select key and tempo, write a tune and record. 
It has a great color art program. You can 
improve your memory, math, spelling, 
vocabulary and sharpen your strategy skills. 
IT IS A GREAT TUTOR FOR YOUR KIDS. 


USE FOR SMALL BUSINESS 

Great for the do-it-yourself businessman. Just 
add the building block interface for $79.50 
and a 8K RAM cartridge for $79.50. This will 
give you a 31K computer for only $389.00. 
With a floppy disk you can write good sized 
programs for inventory, names list, accounts 
receivable, etc. 


IT ALSO PLAYS GAMES 

A total entertainment center with color, sound 
and music, There are Space Destroyer, Shooting 
Gallery, U.F.O., Bowling, Capture, Pinball, 
Blackout, Dungeon Hunt, Roulette, Keno, Slot 
Machine, Blackjack, Space Adventure, Boxing 
and Backgammon. Game controllers are included. 
Challenge the computer or another opponent. 
Each game gives family and friends hours of 
quality fun. These cartridges sell for $9.95 
and $14.95. Why pay $140.00 to $295.00 for 
an electronic game with cartridges costing 
$25.00 to $50.00 that could end up in the 
closet when you can buy this powerful 
computer for only $239.00? 


SERVICE AND WARRANTY 

If the unit fails because of defect of warranty 
within 90*days of purchase, it will be repaired 
at no cost for labor and parts. You just send the 
computer United Parcel prepaid to the service 
center designated and it will be sent back to 
you within 48 hours of receipt, United Parcel 
prepaid. The warranty is backed by APF, a 
major electronics manufacturer. 


SPECIAL FACTORY SALE $239.00 
For $239.00 you get the 23K APF IM-1 


Computer that includes 14K ROM with Basic 
built in, 9K user RAM, Professional 53 Key- 


WHAT A SMART INVESTMENT!!! 


€ For Students and Schools 
Learn to program a computer 
Learn to operate a computer 
For Programmers & Teachers 
For Labs, Engineers, Etc. 
For Small Businesses 

For The Home Owner 


PLUG IN EXPANSION 


board, Color, Sound, Two Controllers, Two 
10 key numeric pads, High Speed Cassette, 
AC adapter, RF modulator, TV switch box, 
Owners Manual and BASIC Language Instruc- 
tion Book. 


SPECIAL FACTORY PACKAGE DEAL . 


$289.00 
Everything you get for $239.00 plus the 
BASIC TUTOR PROGRAM on two tape 
cassettes with manual to teach you BASIC 
language programming, Also you get the 
popular SPACE DESTROYERS PROGRAM. 
This package deal lists for over — $670.00. 


FREE TRIAL OFFER — RETURN 
WITHIN 15 DAYS — UNITED PARCEL 
PREPAID COMPLETE FOR REFUND 
OF PURCHASE PRICE 


DON'T MISS THISSALE- ORDER NOW 


Please send me the 23K APF IM-1 
Computer for $239.00 


Please send me the 23K APF IM-1 
SPECIAL PACKAGE DEAL for 
$289.00 


We ship C.O.D. and honor Visa and 
Master Card. 


Name 
Address 
City 


State. Zip Code 
O visa (master caro []c.o.o. 


Credit Card No.. 


Expiration Date. 


Add $15.00 for shipping, handling and 
Insurance. Illinois residents please add 
6% tax. Add $25.00 for CANADA, 
MEXICO, PUERTO RICO Airmail 
orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. 

Enclose Cashiers Check, Money Order 
or Personal Check. Allow 14 days for 
delivery (21 days for Personal Check 
orders), 7 days for phone orders. Canada 
and Mexico orders must be in U.S. dollars. 


r 
! 
1 
1 
I 
1 
1 
! 
| 
| 
! 
I 
I 
! 
! 
| 
I 
! 
| 
1 
| 
1 
1 
I 
I 
1 
l 
! 
| 
I 
[i 
I 
1 


L we = e a eee ee ee e m e a e m = 


PROTECTO 


ENTERPRIZE S (FACTORY - DIRECT RELIABILITY) 


BOX 550, BARRINGTON, ILLINOIS 60010 — Phone 312/382-5244 to order 


Let Belsaw prove YQ! 


* 


Earn Up To 


Sgu 


You risk nothing by accepting 

On our as ger to see how easily 
30-DAY you can tum your spare time 
Cash Profits with your 
FREE Complete Sharpening 

Shop. No selling 
vious’ experience needed, Our 
TRIAL 1558s es inon 
how instruction, set you up to 
month CASH sharpening Saws, 
], nives Scissors, Lawnmowers, 
(ME | Shop and Garden Tools . 


| ail eating ed 


Send for all the facts! 
Our Free Book t 


ning business, 
how we hel 


BELSAW SHARP-ALL CO... 702F Fd ig. Kamas Ciy. Me 6111 
No Obligation...No Salesman Will Call 
*YES, [C] BELSAW, 702F Field Bldg, Kansas City, Mo. sime 
please send me the FREE BOOK that gives full details, : 


HARDWARE &.G GENERAL _ STORE 
——— e 
37 Main St., Lynchburg, TN: 37352 


— 


yoliwa; 


oto Ti, 


JACK DANIEL 
WE? | OLD NO. 7 
ur | HIGH BALL 

! GLASSES 


These handy glasses are ideal for a long easy 
drink of anything that's cool. They balance 
well in the hand and hold a hefty 12 ounces. 
The Jack Daniel's Old No. 7 original emblem 
in black is fired on for permanence, and the 
glasses are dishwasher safe. A handsome 
and sensible addition to any glassware you 
already own. My $10.00 price includes a set 
of 6 High Ball glasses and delivery. 


Send check, money order or use American Express, 
Visa or MasterCard, including all numbers and 
signature. (Add 696 sales tax for TN delivery.) For a 
color catalog full of old Tennessee items and Jack 
Daniel's memorabilia, send $1.00 to the above ad- 
dress. In continental U.S. of A. call 1-800-251-8600. 
Tennessee residents call 615-759-7184. 


126 | POPULAR SCIENCE 


Word processor 


Continued from page 81} 


against a 100,000-word dictionary. 
Spellguard, from Innovative Soft- 
ware, stands on its own—its 20,000 
words can be checked against any 
standard CP/M text on disc. Micro- 
spell, from Lifeboat Associates, uses 
any standard text as well, but it works 
a bit differently. It uses 21,000 word 
stems. Suffixes (-ed, -ing) are auto- 
matically accepted by the program. 
That makes the dictionary equivalent 
to about 45,000 words. 

* There are lots of little things 
most of these programs do to make life 
just a bit easier. Scripsit II, for 
instance, lets you customize your sys- 
tem. It allows you to program 20 keys 
with up to 255 commands each. Set 
them up, touch one key, and the pro- 
gram automatically executes up to 
255 manual functions. All programs 
have default settings (characters per 
line, lines per page, etc.) you can 
change at will. But AutoScribe lets 
you save your changes on disc. When 
you start fresh work, just tell the pro- 
gram to use the newer defaults you've 
saved. 

* Finally, there is numbers han- 
dling. Benchmark automatically 
aligns the decimal points in a column 
of figures. T/Maker II even adds the 
figures—down the page or across it. 


Before you buy 


What a day! I had the afternoon off 
and $150 in my pocket to buy the 
Atari word-processing package—and 
my wife and kids weren't going to be 
home. It's rare that I'd have $150 for a 
piece of software, and rarer still that 
I'd be going home to a quiet house 
where I could concentrate. 

Two hours later I cracked open the 
book (documentation, in computer 
talk), stuck the word-processing disc 
in the drive, and turned on the com- 
puter. The disc whirred—but that was 
all. It whirred until dark when every- 
one came home. It whirred through 
the dinner I missed. It whirred as I 
read. The documentation was clear 
and concise, and took me through all 
the great things the system was capa- 
ble of doing: reverse video, horizontal 
scrolling, subscripts and superscripts, 
elongated printing... 

I was soon alone again—everyone 
had gone to bed—when I read: "This 
program requires 48K [kilobytes] of 
RAM memory." My computer had 
only 40K. Lesson: Read the specs of 
any word processor before you buy it. 

Atari is not alone. Many of the new 
word processors require a big chunk of 
memory. If you don't have it, they 


won't run. Some trade off computer 
memory for disc space. If you have 
only one drive or if you use a limited 
54-inch diskette, check the program 
requirements carefully or you won't 
have enough disc space to hold the 
processor and any practical amount of 
text. (No matter how sophisticated a 
program is, running out of disc space 
could make you lose all your work.) 

Some programs require special 
hardware to make them compatible 
with your computer. Easy Writer for 
the Apple II requires an 80-column 
display board, for example. The Apple 
usually displays just 40 columns on 
the screen. (Add another $350 to your 
investment.) And some programs re- 
quire special software. If you intend to 
use the text for other programs (BA- 
SIC, mail lists, etc.), make sure they 
are compatible and will work togeth- 
er. If not (the book will usually tell 
you), look for a "converter" program 
that will recreate a compatible text 
from your original. 

If possible, try to read the documen- 
tation before you buy. (Many compa- 
nies will send it to you for a relatively 
modest fee and deduct it from the price 
if you buy the program.) The varia- 
tions in quality here are tremendous. 
Some books hold your typing hand all 
the way through exercises and train- 
ing. Others read like a road map to 
Atlantis—when you're through, you'll 
know why it's called the lost conti- 
nent. 

And finally, don't expect to create 
your first novel as soon as you plug in 
the software. Like learning the keys of 
a typewriter, new things take time 
and practice. But once you begin 
"word processing," you'll never want 
to process words through a typewriter 
again. 


SAMPLING OF WORD PROCESSORS 

Apple Computers, 10260 Bandley Dr., Cupertino CA 
95014: Applewriter, $75; Atari, 1265 Borregas Ave., 
Sunnyvale CA 94086: Atari WP, $150; Commodore 
(PET), 950 Rittenhouse Rd., Norristown PA 19401: Word- 
craft 80, $395; Digital Research, Box 579, Pacific Grove 
CA 93950: TEX, $100; Heath, Benton Harbor MI 49022: 
AutoScribe, $195; Information Unlimited, 281 Arlington 
Ave., Berkeley CA 94707: Easy Writer, $100; Innovative 
Software, 260 Sheridon Ave., Suite 300, Palo Alto CA 
94306: Speliguard, $295; Lifeboat Associates, 1651 
Third Ave., New York NY 10028: T-Maker Il (CP/M), $275; 
Metasoft Corp., 711 E. Cottonwood La., Suite E, Casa 
Grande AZ 85222: Benchmark (CP/M), $500; MicroPro, 
1299 Fourth St, San Raphael CA 94901: WordStar 
(CP M), $495 and SpellStar, $250; Microsource, 1425 W. 
12th PI., Tempe AZ 85281: Autoscribe (for North Star 
Computer), $395; Ohio Scientific, 1333 S. Chillicothe 
Rd., Aurora OH 44202: WP-3, $300; Peachtree Software, 
Three Corporate Sq., Suite 700, Atlanta GA 30329: Mag- 
ic Wand (CPM), $400; Radio Shack, 1400 One Tandy 
Center, Fort Worth TX 76102: Scripsit Il, $400; Super- 
soft, Box 1628, Champaign IL 61820: Star Edit (CP/M), 
$225; Technical Systems Consultants, 1208 Kent Ave., 
W. Lafayette IN 47906: EDIT (CPM), $50 and PR, $50; 
Zenith Data Systems, 1000 Milwaukee Ave., Glenview IL 
60025: AutoScribe, $195. 


Save $10,000 or more on your 
new home. Be your own builder. 


No experience needed. Learn at home as NRI shows you how 
in professional Building Construction course. 


You can save from 1096 
to 5096 of the cost of your new 
home by building it yourself. 
And NRI can show you how. 
NRI's new professional course 
in Building Construction 
teaches you what you need to M 
know to be a building contrac- 
tor. And you learn at home in 
your spare time. Whether you | 
want to build your own home, 
get a better job, or start your 
own contracting business, NRI 
can get you started right. 

From Site Selection 
to Lan 

By being your own con- 
tractor, you save at least 1096 of 
the cost of the typical home right up 
front. Then, depending on how much of 
the job you do yourself, you can save up 
to 5096. NRI takes you through the job 
from start to finish in 70 lessons full of 
photos and diagrams to make learning 
easy. You begin by learning how to pick 
the best site, learn to read blueprints, 
estimate costs, follow the job through 
right to the planting of shrubbery and 
trees. 

Learn How to Hire 


and Supervise 
Sub-Contractors 


Nothing’s left out. You learn the 
trade practices and secrets of the pros. 
Masonry, carpentry, roofing, painting, 
even plumbing, heating and electrical 
work. You learn what good work looks 
like, tip-offs to bad or sloppy work. 
How to supervise jobs. ..when to bring 
in specialists...trade and financial 


practices.. how to keep your job moving 
on schedule. 


Energy-Efficient Home 
You learn better because NRI 
training is practical training. You get 
over 100 action projects from scale- 
model construction to building actual 


framing sections. Lessons and 
projects are coordinated with a 
contemporary energy-efficient 
home designed especially for 
NRI. You keep these plans to 
build your own home or select 
E from more than 50 low-cost 
7^ optional plans. You even get 

samples of building materials 
and hardware so you know 
how to select and use them 
correctly. 

Free Catalog, 

No Salesman 

Will Call 

There's much, much 
more to the NRI Building 
Construction Course. Send the 
postage-paid card today for your free 
catalog describing all lessons, projects, 
and opportunities in the building busi- 
ness. See how you can save big money 
by building your own home or earn big 
money by building for others. If card 
has been removed, write to address 
below. 


Or check card for other career opportunities 


Small Engine Repair 
Learn to service lawn mowers, garden trac- 

tors, chain saws, tillers, outboards, mopeds, motor- 
cycles and more. Includes professional tools like 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors and 
more. You learn by doing, actually work with 5 HP 
engine as part of your training. 

Air Conditioning /Refrigeration/ 


Covers both residential and commercial fields, 
including lessons on solar heating, heat pumps, etc. 
Complete with professional tools, including top- 
grade vacuum pump, system analyzer, tubing and 
joint tools, leak detector, and more. 

Appliance Servicing 

NRI trains you to be a professional appliance 
repairman, even shows how to start your own full- 
or part-time business. Fix everything from toasters 


to refrigerators and microwave ovens. You even get 
professional tools and instruments like appliance 
multimeter and clamp-on ammeter. 
Auto Repair and Servicing 

“Hands-on” training covers what you need to 
know from bumper to bumper. Includes professional 
tools like inductive timing light, ignition analysis 
and tune-up instrument, vacuum test pump, and 
precision oscilloscope for diagnostic work. Approved 
by Richard Petty, America’s winningest stock car 
driver and NRI automotive consultant. 


" 
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NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


We'll train you for the good jobs! 


SHOP TALK 


By ALLEES 


End of the dream? 


I'm just back from a housing conference 
that came to some fairly depressing con- 
clusions. Editors from the major maga- 
zines that influence home design seldom 
have a chance to exchange views, so | 
happily accepted an invitation to a brand- 
new conference center at Princeton Uni- 
versity, to join top editors from Architec- 
tural Record, Better Homes and Gardens, 
Housing, House and Garden, House Beau- 
tiful, and Readers Digest. 

The setting couldn't have been more 
stimulating: Scanticon is a Danish-funded 
facility set deep in central-Jersey woods, 
with a bright, efficient Scandinavian influ- 
ence in both its imported furnishings and 
its delicious buffets. The organizing direc- 
tor of our forum—architect Robert Martin 
Engelbrecht (whose most recent leisure 
home for us appeared in our December 
issue)—had invited research experts from 
such prestigious organizations as Battelle 
Institute and Arthur D. Little Inc., and had 
devised a careful day-and-a-half agenda 
covering such topics as: How will chang- 
ing family demographics influence hous- 
ing? How basic is the concept of home 
ownership? How have housing resources 
altered—are factory-built units an accept- 
able alternative? What will we give up in 
new homes to make them affordable? How 
will tight energy affect design and cost? 

So why did the prognosis for housing in 
the 1980's turn out to be so gloomy? In a 
nutshell: mortgage rates. Literally, as the 
15 of us sat around that big conference 
table, the average price of a new house in 
the U.S. jumped to $84,400. And that pur- 
chase price is just the tip of the financing 
iceberg. At a 16 or 17 percent mortgage 
rate, only a small minority of U.S. wage- 
earners—perhaps not more than one fam- 
ily in five—could ever shoulder the month- 
ly carrying charges. The mortgage pay- 
ments alone could run nearly $1,000 a 
month. 

Despite all we could do, around that 
table, to pare down the initial cost and 
operating expenses of the house (reduc- 
ing size and number of rooms, maximiz- 
ing energy efficiency) we were unable to 
"create" an affordable house: Today's 
economics superseded our best efforts. 
The only answer is to drag down those 
interest rates. 

Butifthey drop only because of a severe 
recession, it won't benefit the housing 
market, because few of us would then 
have funds available to commit to such 
major purchases as a new home or car. 

Gordon Greer, BH&G editor in chief, 
waxed indignant that the vast majority of 
creative talents in this country places itself 
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at the service of the thin top strata of the 
populace, economically speaking (i.e., the 
rich), who need help least. 

“Everyone keeps telling us ‘Upscale! 
Upscale!’ ” he said, with a contempt that 
suggested he found the idea treasonous. | 
saw his point: It's the vast middle class 
that's being taken for granted these days 
(some would say, just taken), and they've 
always provided this country's solid 
core—economically, politically, and mor- 
ally. Ignore their needs and aspirations 
and you've lost what the U.S. is all about. 

But there's little enough being done for 
this market in housing, right now. An offi- 
cer of the National Assn. of Home Manu- 
facturers seized our forum lectern to pro- 
mote modular and panelized housing as 
the logical alternatives to conventional 
"stick-built" units. And his words were 
given weight by the fact that his associa- 
tion has just affiliated with the powerful 
Natl. Assn. of Home Builders (NAHB— 
whose annual convention in Las Vegas, 
the end of January, is expected to be 
something of a wake, at this writing). 

The only other choice most clingers to 
the dream of home ownership will have 
through the '80's will be to upgrade exist- 
ing housing. Fifteen million new house- 
holds will be formed by 1990, and they've 
got to be housed somehow. A third of our 
homes are already over 40 years old. Only 
18 percent are less than 10 years old—and 
that fraction is shrinking fast in this era of 
lean housing starts. Repair and remodel- 
ing activities will outstrip new-home con- 
struction through the '80's, and PS will 
continue to offer whatever modest help 
we can. We'll be addressing this subject of 
future housing in more detail (and, | trust, 
with greater optimism!) as part of our 
110th anniversary issue in May. If you 
have suggestions for aspects you'd like 
covered, drop me a line. 


That final reminder 


On a nearby page you'll find the rules and 
entry coupon for the sixth annual projects 
contest we co-sponsor with American Ply- 
wood Assn. To beat the deadline, your 
entry must be in Tacoma by March 1st. 

If you haven't mailed it yet, let me urge 
again that you reread the rules to be sure 
your entry qualifies in every particular. 
Entries must make good use of APA- 
stamped plywood—and that excludes 
most cabinet plywoods with hardwood 
face veneers. The APA reps who help me 
with the organization of the entries (and 
with the final judging) have, in the past, 
rejected dozens of otherwise-qualified en- 
tries where the panels had been identified 
as birch or walnut. 


You have complete freedom of choice 
as to what you do with the face ofthe pan- 
el after you've cut and assembled it into a 
project. So if you want a hardwood finish, 
apply an actual veneer or a wood-grained 
laminate. But the structural panel must be 
APA-stamped softwood. 

You must submit a photo. One of last 
year's winners sent in a dandy—a wel- 
Come occurrence, since even the best- 
designed projects are rarely submitted 
with a publishable photo. Usually, APA 
must rebuild and reshoot all winners for 
our August portfolio, but for this project 
there was no reason to do either. We ran 
the submitted photo—as the rules make 
clear we reserve the right to do. This win- 
ner then billed us at studio rates for the 
photo—which would have established an 
unworkable precedent. 

So: If you have a professional photo of 
your project taken at your expense, it may 
increase your chance of winning since it 
will show your project to its best advan- 
tage. But submission of one gives PS and 
APA the option to publish it. 

Construction plans for eight of last 
year's winning projects (as shown in our 
August and September issues) are avail- 
able at $1 each from APA, Box 11700, 
Tacoma, Wash. 98411. Plans for this 
year's winners (announced in next Au- 
gust's issue) will be offered after Sept. 1. 
l'Il be selecting three projects in each of 
three categories, determined by the 
amount of softwood plywood used—and 
the care taken not to cut rule corners. 


Cracking that tough nut 


Last month I ran a photo of a tapered secu- 
rity nut developed to prevent theft of high- 
way signs. Used with a standard dome- 
headed, square-necked carriage bolt 
(which can't, itself, be turned) the Tufnut 
makes it nearly impossible for vandals to 
unbolt signs or outdoor gear. 

l invited readers to figure out how such 
a nut is turned on and off, since its tapers 
can't be grasped with pliers. Our sketch 
reveals the secret: You need another nut 
of the same size. Turn this temporary nut 
onto the tip of the bolt so its bevels face 


those of the working nut. Now, adjust a 
wrench to bridge the gap between the two 
and turn both at once. If you're snugging 
up the working nut, you then back off the 
temporary nut and pocket it. Unless a thief. 
happens along with a duplicate nut, he's 
out of luck. 

For ordering data, see January's "Shop 
Talk" or write The Tufnut Works, 236 Mon- 
tezuma St., Santa Fe, N.M. 87501. — Bs] 


Now you can train at home in spare tim 


be an ELECTRICIAN 


|. — Construction, Maintenance, Electrical Contractor. ..No 
" m experience needed. Experts show you what to do, 
ow to do it... guide you every step of the way! 
Train now to join the thousands of skilled electricians who are employed 
from border to border and coast to coast. Even before you finish your 
Course you will understand how to specify and install wiring, how to oper- 
ate and control electric motors and generators, and how to use and main- 
tain basic electrical equipment like transformers and storage batteries. 
You'll learn how to use electrical instruments to check voltage and cur- 
rent, how to trouble-shoot for short circuits, overloads and open wires, 
and you'll be ready to take almost any electrician licensing examination 
offered by city, county or state. 
: No need to quit your job or regular school 
Tools, Materials, Testers, All Included With Course! Everything is explained in easy to understand 
language with plenty of drawings, diagrams and 
: WET] You get texts, lessons, photos. And you learn at your own pace...at 
tools, multi-tester, plus fone in spare time so there’s no need to quit 
all the materials you your job or change your daily routine. No time 
need for your lab e; wasted travelling to class. Consultants are as 
ments—rheostate,fUSe, close as your telephone, and we pay the bill! Use 
wiring receptacles, gur toll-free 24-hour home-study hotline as soon as 
pata offtoa ot Da you sure: 
— -, MAKE EXTRA MONEY! Save money 


Here are just a few of the subjects covered in your course on your own electrical work! 

Switches, thermostats, relays. Fuses, circuit breakers, Even before you're ready to go after a full-time job asan 
GFCI's. Electrical boxes and fittings. Electrical for electrician, you could be making extra money doing odd 
heating. lighting and motors. The National Electrical jobs for friends and neighbors. And think of the money 
Code Book...how to use it. Estimating and pricing. you'll be able to save doing your own electrical repairs 
Residential, commercial and industrial wiring practices. and installing new electrical outlets and lighting. 

How to go into business for yourself...plus much, 
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NO POSTAGE NECESSARY when you » 
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1. Remove entire page— 3. Fold page again, on 
tear or cut on dotted line 2nd fold lines 
to left 4. Tape or glue the 3 open 
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Ist fold lines mail box today. 


SEND FOR FREE FACTS AND 
COLOR BROCHURE 


|) Find out about the employment 
| j outlook for electricians. Check on 
| the exciting opportunities with 
construction companies, big cor- 
porations and power companies as 
well as starting your own full or 
part-time business. Send for big 

color brochure filled with informa- 

tion how you can learn at home to 
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you results of a survey showing 
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Rush me free facts and full information on how I can train at home to be an electrician. 
No obligation, No salesman will call. 


EMOVE AND MAIL ENTIRE PAGE 


ELECTRICIAN SCHOOL, Dept PC012 
ICS Cemer, Seranton, PA 16515 
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Fabulous Folboting T 


‘Avoid the risks and discomfort ot tippy, canoes, skimpy 
kayaks, wobbly inflatable rafts! Ni u GLIDE 
In perfected Folbot, conte Telaxed in 


Travel Craft at 
BIG SAVINGS 
Easy PREFAB 
Kits from $162 

or cartop 
FACTORY 

BUILT 

from $273 
FOLDING 

from $475 


Smart 
Economic 
BASIC Kits 

12 foot 

iA Single $36 

$239 16 foot 

Double $46 

Big Sailer 

16 foot $57 


FREE 


Action Color Catalog 
With Facts & Figures 


For rush inc. $1 
First Class Postage 


m ;FOLBOT T P. PS-' 
Charleston, S. C. 29405 


eras 


Read All About 
Photovoltaics 


CTRICITY | 


d the Sun Work for You 
x 


Order MONEGON's new compre- 
hensive book — only $12.95 — or 
"Designing Small Photovoltaic Power 
Systems" — just $10.00 


And Monegon Has The Products Too: 


DC Power Systems 

AC Power Systems 

Exhaust Fans 

Water Pumping Systems 
Domestic Hot Water Systems 
Evaporative Cooler Systems 
Energy Monitoring Systems 


Send for your 
MONEGON Catalogue — $4.00 


Monegon, Ltd. 
Dept. 202 

4 Professional Drive, Suite 130 

Gaithersburg, MD 20879 U.S.A. 


HOUSEPOWER CLINIC 


By EVAN POWELL 


Remote-controlled appliances 


Do you like the idea of pushing a button 
and turning off energy-hungry appliances 
such as the water heater, clothes dryer, 
and air conditioner? 

So do some power companies, and they 
may geta chance to try itif a proposal now 
before the Federal Communications Com- 
mission is approved. The plan would 
require the cooperation of an FM radio 
station in the community, which would 
place a subcarrier—a special undetectable 
signal—on an unused part of its frequency. 
Black boxes would be attached to the 
appliances, and the utility could transmit a 
signal that would shut down the appli- 
ances during periods of peak demand, 
then turn them on again when the peak 
was past. 

The program would be entirely volun- 
tary. The payoff to the consumer would be 
in reduced off-peak electricity rates. By 
agreeing to have those appliances turned 
off during peak periods, the consumer 
would pay less per kilowatt-hour for his 
electricity. 


Real-life testing 


While evaluating a new thermostatic 
wood-stove control for a PS report, | was 
especially interested in a paper by its 
developer, Stockton G. (Skip) Barnett, a 
professor of earth sciences at the State 
University of New York at Plattsburgh. In 
the paper titled ‘Determination of Wood- 
Stove Efficiency Under In-Home 
arnett concludes that 
"there is a critical need for laboratory 
wood-stove efficiency techniques to be 
field-evaluated in homes. The relationship 
between laboratory and home perfor- 
mance must be determined before lab 
results can be transferred to the real world 
with confidence.” 

| couldn't agree more, and it applies to 
all equipment, not just to wood stoves. | 
can't think of an instance where | haven't 
learned more when | actually got my 
hands on a product than the lab reports 
told me. 

And by the way, you'll find my (hands- 
on) report on the Condar Wood-Stove 
Thermostat in a future issue. 


Hydraulic vent damper 


In the past, l've had some misgivings 
about using retrofit vent dampers with 
home furnaces. | have recommended 
them only if they are properly approved 
and factory-installed, or installed by a pro- 
fessional in conjunction with a double- 
fail-safe device such as an oil-line shut-off 
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solenoid or a dual gas valve arrangement. 

Now, PS reader Richard Hudlow Sr. (92 
Brace Rd., Newington, Conn. 06111) hasa 
design of his own, and he sent a sample 
to me. 

The Hudlow unit is a dual-damper sys- 
tem for oil furnaces. It is hydraulically 
actuated by a piston installed between the 
pump and the nozzle, so the pressure that 
sprays oil from the nozzle also controls 
the dampers. A primary damper is used to 
maximize the efficiency gain after the fur- 
nace has been "downfired" by reducing 
the nozzle size. It partially restricts the 
vent during burner operation. A second- 
ary damper closes off the flue when the 
furnace shuts down. This retains heat and 
prevents air in the living area from flowing 
up the chimney. The linkages, which are 
exposed, should be guarded to prevent 
anything from contacting and jamming 
them. 

To date, Mr. Hudlow tells me, he has 
installed five such systems and all are 
functioning perfectly. Installation requires 
special instruments; it is not a DIY 


project. 
Replacement- 


Q parts problem 


My ancient Frigidaire refrigerator, Model 
CTI 150, runs beautifully, looks good, and 
has only one drawback: The door latch 
won't work. 

Our repairman says they don't make 
replacement latches for this model any- 
more. Do you know of a source? 

W. R. Victory, Lubbock, Tex. 


Gemline (Gem Products, Inc., 1660 Euclid 
St, Santa Monica, Calif. 90404) makes a 
complete line of replacement refrigerator 
parts. They're available from appliance- 
parts distributors throughout the country. 
Among them are magnetic door closures. 
These are available with white (LH-70) or 
chrome (LH-71) covers and will fit any 
refrigerator or freezer that has the door 
flush with the side or top of the cabinet. 

More and more of the letters | get ask 
similar questions, and there are seldom 
such ready answers. Today's economy is 
reason enough to keep our appliances 
running as long as possible. On the other 
hand, high interest rates are causing man- 
ufacturers and parts houses to deplete 
their inventories as fast as they can. 

The good news is that this has stimulat- 
ed an appliance rebuilding and repairing 
trade on the local level. That's where you 
might look first for older parts. 

Why don't we also start our own infor- 
mation bank? If you locate a good source 
of parts for older appliances, drop me a 


? (address below) and let me know 
^at parts are available and where. I'll put 
2 information into my Radio Shack TRS- 

computer, and perhaps it will help 
other reader down the line. 


ore stove-cleaning tips 


was interested in your comments about 
eaning stove windows ['Housepower," 
3, Oct. '81]. The best thing | have found is 
ft Scrub cleanser. | apply it to a rag and 
pe it on the glass, then use a clean rag to 
pe it off. If any deposit is left, window 
eaner and paper towels remove it and 
dd an additional shine. | also do this to 
2 inside of our metal fireplace when | 
ean out the ashes. 

Ruth Ann Schlipf, Chenoa, Ill. 


ne best stove-window cleaner I've found 
copper scouring pads and 409 cleanser. 
ne copper doesn't scratch the window. 

Barry Fuller, Lynnwood, Wash. 


tozen freezer drain 


1 my Sears upright freezer, model 
06.723540, the drain trough under the 
'eezer coils becomes clogged with ice— 
rozen defrost water. When | find it in this 
andition, the drain hole is not clogged 
sith debris, only with ice. The coils are not 
‘osted over, indicating to me that the 
afrost heater is indeed defrosting the 
oils, After | thaw it out, it operates prop- 
rly for months, then the bottom will be 
»vered with ice again. Any solution? 

Daniel Hennessey, Bridgewater, Conn. 


This freezer uses a radiant heater that, 
inder some conditions, doesn't transfer 
ənough heat to the trough area. There's 
an easy 50€ fix. Sears makes a four-inch 
seat-transfer clip, available as part no. 
378498, that just snaps around the heater 
and sticks into the drain opening. This 
sonducts enough additional heat to the 
drain trough to prevent icing. 


Moisture from kerosene 


Your article, "Portable Radiant Heaters" 
[PS, Jan. '81], told me most of what ! 
wanted to learn about these heaters; but 
how much water vapor is produced from 
the combustion of one gallon of kero- 
sene? How will this compare with having 
a humidifier in the home? 

David Garrecht, Lafayette, Colo. 


Moisture content isn't addressed in the 
laboratory tests of these heaters, but engi- 
neers at several companies tell me that 
water vapor seems to be created almost 
pound for pound in direct proportion to 
the kerosene burned. Like a humidifier, 
this can add to the perceived heat since it 
increases comfort by slowing the evapo- 
ration of moisture from the skin. It also 
underscores the need for ventilation and a 
vapor barrier in the heated area. 


Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 


Buildthis beautiful 
Dome Home 


pi 
patented building system m: 
a reality for the novice. 
Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft. 


Send for our color Catalog & Plan Book — 90 fact- 
filled pages of exciting, affordable homes. Sales 
representatives available for all 50 States. 


Write today! 
mm mm um NE NEM NS NN MR Um "4 


ORush me your 90 CATALOG & PLANS 
|| BOOK. Enclosed is ] l. I 
D Also send your ASSEMBLY MANUAL for an add’ 


[Pu [| 
ADDRESS 


home construction 


CITY. STATE, ZIP P 
Mail To: MONTEREY DOMES: 
NE — CT f 


SANYO'S 
answer to a 
s, cordless 
F telephone is 
a 3,000 feet 
range. 


Now you can place or receive a call 
anywhere in or around your ranch, 
home, yard, or even golf course! Full 
3,000 feet range with external antenna 
(antenna included) 

INTRODUCING. 
The SANYO TH 1000 
Features: 

* Automatic last number redial 

* Full duplex system 

SANYO, a name you can count on 
for great quality and reliability!!! 
Available to you now at the low cost of 


$399.95. 
90 day warranty 


30 day no obligation at home 
trial period 


ORDER TOLL FREE 
800-554-3368 
In Georgia call 
404-971-3464 
CONSUMER 
WHOLESALERS, INC. 
3572 High Green Drive 
Marietta, GA 30067 


NOW... 
AT A DISCOUNT 
Casio's Ultimate 
Time Monitor 


30-DAY FREE TRIAL — 1-YEAR WARRANTY 


The best of 
both worlds from. . . 


Never before 
such a watch 


CHECK THE VALUE!!! 


TWO SIMULTANEOUS TIME ZONES — 

Unique dual display with digital and LCD 

watch hands allows you to view two time i. 

zones at one glance. And you can set the Css] 
digital display for 12- or 24-hour time, OMA. TM 


Tu, Time to the second, month, date and year 
5X are displayed clear 
ka TWO CALENDAR DISPLAYS — Monthly 
Cael calendar display (this month and next 
on ven . month) appears with a touch of the button, 
pre-programmed unti the year 2029. FET 
PROFESSIONAL COUNTDOWN AND 
CHRONO — ideal for tallying minutes on — |t 

parking meter, conference time, flight. (»;-eT-- [eJ 

anything you like. The. [m 


sweep 
countdown timer), 1-hour chronograph 
records splivap/time to 1/100 second, 

and 1st & 2nd place time and then 

repeats. The countdown timer can be 

set for any time between 1 minute and 

1 hour. Time repeats with a press of a button. 
‘TWREE-MELODY ALARM SYSTEM — Three different melodies 


three goodlooking styles. The featherweight black resin case 
and band model AX-1 is available for $46.00. Model AX-210 
in chrome with stainless steel back and band is only $56.00, 
and for $89.00, you can own the luxurious AX-510 with 
precious palladium plated case (metal from the platinum 
rou) and band. 


CREDIT CARD HOLDERS 
MAY ORDER TOLL-FREE 


(800) 437-4385 


In North Dakota or if no answer, 
call (800) 346-3354 


Ou The Ram 


Department PS-2 
502 Black Building, Fargo, ND 58102 
Telephone (701) 232-9400 


To order, call the toll-free number above, or send a 
check or money order for the total amount plus $2.50 
for the first watch, $1.00 for each additional watch to 
cover and insurance costs. For U.P.S. 
BLUE ‘48-hour delivery, add an additional 
$2.00. North Dakota residents add 3% tax. 
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HARD... 


. but it's 
really 


ts in our kits— imported from 
Europe — where thesi ip mod: 
1 rich 
| makers 


in the world. Solid brass, ca: 
detailed wood fittings are 
out. The hard work is done 


parts are pre-cut. Assembly is simple as 
you follow step-by-step instructions and 
large scale plans. Everything you n 
complete is included, and we guarant 
Satisfaction 
send for our full-color 

[2 


T Mail This Coupon T. 


MODEL EXPO, INC. 
23 Just Road. Fairfield. N.J. 07006 


Dept. PS-22 
3:$2.00 enclosed, 


Please send full-color catal 


Name 


Address 


LEARN 


EAT CUTTING 


-a 

REMOVES VOCAL FROM MOST STEREO DISCS 

The Thompson Vocal Eliminator can actually 
virtually all of a solo vocalist from a standard stereo record and 
Wave most ofthe background music untouched! Not an equalizer! We 
Can prove it works over the phone. Write or call for a 24 
brochure and demo record. 

Write to: LT Sound, Dent, PS. P.O, Box 338, Stone Mounta 
GA Phone (404) 


crete. M nortar 


mixes 
and sand 


THE QUIKRETE* COS. 
COLUMBUS, OHIO 43229 
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Last call for the sixth annual 


Popular Science/ 


American Plywood Assn. 


@ PRIZES: A $1,000 check will go to the top 
entrant in each of three major categories. There 
will be a secondary award of $250 in each cate- 
gory (total cash prizes: $3,750). An Honorable 
Mention winner in each category will receive a 
selection of how-to books from Poputar Science 
Book Division—so you have nine chances to 
win. 


© HOW TO QUALIFY: Your project must be 
constructed from a stated amount of APA- 
grade-trademarked plywood appropriate for the 
intended use: from V«to % in. (thicker if required 
for structural strength); exterior type for out- 
door or bathroom projects, interior type for 
indoor ones. Projects should be carefully 
designed for efficient layout of the plywood 
sheet or sheets you select; parts should be 
scaled, arranged, and nested to minimize waste. 
You may enter your project in any of our three 
categories, specifying which thickness you 
choose for your half (4 by 4 ft.) or full (4 by B ft.) 
sheets. Should you choose to enter the multiple- 
sheet category, you have the option of using 
two or more different thicknesses if structurally 
justified. 

In all categories, aim for minimum waste and 
minimum use of additional materials; non-ply- 
wood purchases must not exceed $100, and ply- 
wood should remain the dominant material. 
We're seeking functional, structurally sound 
design, but decorative or ingenious projects will 
also qualify if they represent an efficient use of 
the sheet or sheets you specify, and if they can 
be built with home-workshop tools. 


€ HOW TO ENTER: Fill out our entry coupon, or 
list all information the coupon calls for on a sep- 
arate sheet of paper—including a rough sketch 
of the APA grade trademark(s) stamped on the 
back face or edge of the plywood you chose. 
Mail this with at least one clear photograph 
(black-and-white or color print preferred, 


though color transparency is acceptable), plus a 
dimensioned diagram of how the project parts 
were laid out on the sheet or sheets. A crude 
pencil sketch will suffice if it's thoroughly and 
accurately labeled with critical dimensions. 
Please don't submit scale models, full-size cut- 
ting patterns, or plans sheets larger than 18 by 
24 in. We also need a list of all materials used, 
grade and thickness of plywood, plus any lum- 
ber, hardware, and finishing materials (paint, 
stain, plastic laminate). Also jot down for us spe- 
cial construction tips you'd like to pass on to 
anyone attempting to duplicate your project. If 
no publishable photo exists, PoPuLAR Science and 
APA reserve the right to arrange photography at 
your convenience (and our expense; see “Shop 
Talk," this issue, for further comment on photo- 
graph requirements). 

Entries must be delivered to the Tacoma Post 
Office Box by March 1, 1982; upon delivery, 
publication rights belong exclusively to APA 
and Poputar Science unless neither exercises this 
option within six months. Your project cannot 
have been previously published elsewhere. 

Print the category you're entering ( SHEET, 
SINGLE SHEET, 1/2 TO SIX) in the lower left 
corner of your envelope (one entry per enve- 
lope, please). No entries can be acknowledged, 
and none will be returned unless accompanied 
by a written request and a self-addressed enve- 
lope with sufficient postage (no checks or mon- 
ey orders). 


@ JUDGING (by PS Reader Activities Editor Al 
Lees and representatives of APA) will be for the 
most efficient and appropriate use of the sheet 
or sheets you choose. PS will publish dimen- 
sioned plans of those prize-winning projects we 
feel our readers might want to make. Plans for 
all nine winning projects will be available from 
APA after Sept. 1, 1982. Prize winners will be 
notified by April 15. Winning entries will be 
shown in the August 1982 Poputar Science. lis] 


ENTRY COUPON (Clip and attach to your plans sketch) 


Mail entry to: 
POPULAR SCIENCE CONTEST 
Box 11700, Tacoma, Wash. 98411 


YOUR NAME (print or type) 


D: 
ADDRESS Phone No. 
CITY STATE ZIP 
Ew t. 7 71 Description 
of project 
Which % SINGLE 1%-T0-6 
category? [C sheer SHEET SHEETS 
ow 0%"0O 


If other, check here C] and specify 


1 i] 
1 [i 
1 LU 
1 | What thickness(es) plywood? [] %" O 
1 1 
1 1 
1 


| Copy the plywood- 


grade stamp here) Sign here 


My signature certifies that this project is of my own design. 


400 Ib. capacity in vertical position. 
700 Ib. capacity in horizontal position. 
Heavy 16-gauge steel-tube, metal handle and frame. 
Quick release hitch-pins lock handle in place. 
Toe plate of thick 10-gauge steel, measures 6Y2" x 14"... 
quickly converts to upright or flat use. 
Solid rubber, ball bearing, swivel casters... . big 3” diameter. 
ica sand wack Large solid rubber, steel hub main wheels. . .8" diameter x 14" wide. 
Hini a Handles are height adjustable from 36” to 4 
P j Heavy-duty construction. . total weight 27 Ibs. WORK MOT 


It's a dolly s ii ‘ne 
It's a lawn & garden cart Folds up to a compact 36” long x 19" wide x 11" high. 


(special swing up trash bag holder) 


INDUSTRIAL LOAD CAPACITY 
HAND TRUCK & DOLLY 


Save time, money, effort, damage and most of all back strain 
turn tough jobs to easy ones. 
The 4-wheel design and interchangeable handle allows you to 
use it vertically or horizontally . . . it's like having an extra 
worker for every job! Handymen, yardworkers, homemakers, 
f office workers, maintenance workers and warehouse 
b 1 " personnel will all get a helping hand 
The Ultimate Heavy-Duty Helper! 
Use it to move furniture, shop equipment, garage items, 
trash cans, heavy TV sets, appliances, office furniture. Use it 
as a lawn & garden cart converts quickly to hold plastic. 
bags for leaves and trash 
An Almost Unbelievable Value! 
You won't find anything comparable anywhere at such a low 
price. We urge you to price compare! You'll find other carts 
with less features would easily cost you twice as much!! 
A heavy-duty industrial hand truck (not a “drugstore” quality 
cart) at a price everyone can afford! Nothing like it available 
anywhere else! 


— All For An Amazing LOW 


saosa 


Heavy-Duty, yet versatile & compact! | 


To Order: Fill in form below and send with check, money order, purchase 
D.R.I. Industries, Inc. order or credit card information to DI Industries. Inc Dept; 028 
11100 Hampshire Ave. South, Bloomington. 
Bloomington, MN. ORDER TODAY 
Credit card buyers can also call our Toll Free number 

2-877; 


800-228-5000 (in Nebraska 80( 
m- m» xz mx me mom mw 


2 


MAG-41 

Imported 
from Taiwan: 

1 Try it FREE of obligation to keep it! If not totally satisfied, you. return your 

order any time for a complete refund, including shipping and handling. 
SEND TO AND MAKE REMITTANCE PAYABLE TO: 
D.R.I. INDUSTRIES, INC., Dept. s PS-202 
11100 Hampshire Ave. South, Bloomington, Minnesota 55438 
.4-Wheel Wonder(s) at $39.95 plus $6.90 shipping and 
NISFACTIÓN ERR TS i How Many? handling each. 
" " ai a té C Check, money order or purchase order enclosed (MN residents add 5% 
Ui Me REM reo OIM ni Ou er mie ren chee sales iar) 


PLUS A FULL FIVE YEAR WARRANTY £ C Charge itto: C]visa []MasterCard. [american Express 
[Diners Club. [Carte Blanche 


A. Industries warrants this, eire ER E Be 
o ee = 


A ORI. below, Any product or needing repair 
ull be shops SED RL NCS ol SIGNATURE 
‘DRA. INDUSTRIES WILL NOT BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL Mc Test soo oer togata 
BY OF THIS WARRANTY AND UNDER NO CIRCUMSTANCES SHALL ITS i 
He PRICE OF DEFECTIVE PRODUCTS OR PARTS: Some matt cd aou he ston Mis 
rs cr MIO UC a" secrete ates age ere pave CHAR DI NO T 3 
his waranty ges you spect legal rights. and you may also nave other rights wich vary trom state- ~ 
j 2 T E jon Rt " Street & No. 
-D.R.I. Industries, inc. 17 00 Hampshire Avenue South, Bloomington, 55438 kir Su ie 


we Mc "WORK SHOPS" and “4-Wheel Wonder" are trademarks of D.R.I. Industries, Inc. 


BELSAW ONE-MAN 
PORTABLE 
SAWMILL 


Goes right to the trees! 


The only 


out accurately cut lumber at a LOW-COST! 


Yes, if you're needing good, high-quality lumber don't let 
today's inflated lumber prices stop your important build- 
ing projects. Take the Belsaw right to the trees and turn 
out foot-after-foot of smooth, true-cut lumber . . . even 
beginners get excellent results. For power use your tractor 
PTO or other gas, diesel or electric unit as small as 25-HP. 
Our factory-direct selling keeps the price low, and con- 
venient time payments may be arranged. 


r Send TODAY for 
[om a |) FREE BOOKL 
| ‘SAW l 


| 372F Belsaw Building 
J| 6301 Equitable Road 
Kansas City, MO 64120 


E I 


ONE-MAN PORTABLE 
SAWMILL of its kind in the world... 


and still worthy of its 50-Year reputation for turning 


|j BELSAW: 


Since 1928 


And The Belsaw Can EARN You Extra Cash! 


Just one man (no crew needed) can easily saw enough on 
weekends to SAVE hundreds of dollars over high lum- 
beryard prices. But you can also Custom-Saw for others 
or sell the lumber produced from your timber and EARN 
excellent Cash Income—with a Belsaw the choice is 
YOURS. And when YOU are the Boss YOU pick the hours 
to work and ALL the Profits go in YOUR pockets. 


There is NO obligation and 

NO salesman will call! 
BELSAW ONE-MAN SAWMILL 
372F Belsaw Building 

6301 Equitable Road 

Kansas City, Missouri 64120 
Please send all facts and details PLUS FREE = 
How To Saw Lumber’ Booklet. I understand there is No Obligation 
and that No Salesman will call on me. 


NAME 


FREE TEJ 


BOOKLET! 


ADDRESS 
city 


---e----—--------4 


i ———— — — GP 


[o————Ó——H—— 


k------————————— a 


^Star View-——— — 


Systems 


H&R COMMUNICATIONS, INC. 
Route 3, Box 103G - Pocahontas, Arkansas 72455 


KIT CONTAINS 
*12' Antenna 
*AZIEL Mount 
*24 Channel Rec: 
*120? LNA 
*Feed Horn 


*AII Miscellaneous Cable 
eded 


g 
*No Special Tools Needed 
*Complete Antenna Weight Only 125 Pounds 


Introduces the 


MODEL 12K 
SYSTEM... 


A complete home satellite 
receiving system that you can 
assemble yourself as a week- 
end project. 


Why spend $7,000 to 
$10,000. Why pay somone 
eise to install it. Do it yourself 
in a week-end and save. 


onty $2,400.00 


UPS SHIPPABLE 


"so A 
` Channels 


Manufactor Direct Pricing: $2,400 
800-643-0102 or 501-647-2291 


DEALER 
INQUIRIES 
INVITED 


Plastic-metal batteries 
[Continued from page 91) 


corporation made the decision to pur- 
sue polymer batteries in a big way. 

Last September, Allied announced 
that it had purchased the American 
and Japanese licensing rights to the 
patent owned by the University of 
Pennsylvania covering the electro- 
chemical-doping process of conjugated 
polymers. The company will spend $5 
million over the next two years to 
launch a development effort aimed at 
producing commercial polymer bat- 
teries within five to 10 years. 

Allied's strategy is for the corporate 
researchers, led by Chance, to identify 
the most promising electrode-electro- 
lyte combinations, and at the same 
time for the more product-oriented 
researchers at C&D to work on scale- 
up and packaging. 

It is too soon, Chance concedes, to 
say which polymer will be used and 
what kind of battery might ultimately 
be developed. Both polymers have 
advantages and disadvantages. On 
the plus side, polyparaphenylene 
yields higher voltages and can be 
manufactured in an open environ- 
ment. On the other hand, there is no 
electrolyte yet identified that is stable 
to both the positively and negatively 
doped material, and it cannot be pro- 
duced in nice films as polyacetylene 
can. The latter is also more conduc- 
tive, but it breaks down in air. 


Anything is possible 
Depending on further advances, the 
battery that is ultimately brought to 
market could use either material, or 
perhaps one electrode of each. It might 
also use a combination of polymer and 
a metal such as lithium, but such a 
battery would probably be for non- 
rechargeable applications only. 
What kind of battery will be made 
first? "At this stage," Shacklette said, 
"almost any battery you can conceive 
of is possible." Button cells for cam- 
eras and watches, primary batteries 
for toys, car-starting batteries, load- 
leveling batteries for power plants, or 
propulsion packs for electric cars. 
The last possibility is the most 
exciting. If the packaged cells live up 
to their scientific promise of light 
weight, high power, and long life, 
practical electric cars may finally be 
possible. Plastic batteries need not 
even be located under the hood. 
"Because the polymers can be pro- 
duced as structurally strong sheets," 
MacDiarmid told me, "it's not crazy to 
think that batteries made from them 
could also serve as the bumpers or 
body panels of future cars." 
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MEET OUR 


For years people who bought our 
ever popular Scorpion helicopter 
have asked our sales department 
the one question we just couldn't 
answer. "What's your competition?" 


GOOD QUESTION. 
HARD ANSWER. 


Fact is, for 12 years the Scorpion 
just had no competition. An able 
performer, designed for low cost 
pure fun helicopter flying, there just 
wasn't a helicopter on the market 
that could even come close to it, 
especially in price. 


NOW THERE IS. 
THE ROTORWAY EXEC. 


Is it good competition? You bet! 
Economically priced, more cruise 
range, (50% more than the Scorpion) 
More climb power available with our 
much improved RW-145 engine 
Custom built by RotorWay, this 


Helicopter Tidbits 


When landing an airplane without 
power, the pilot must select a large 
field and maintain an airspeed of 1.3 
Vs, (usua h) tilt 
down. In a helico; 

rotation allows you. 

forward speed an 


power plant puts out 17 horses more 
and still retains the ability to use 
auto fuel. Increased usage of forged 
components keeps weight identical 
for better performance with no sac- 
rifice in payload. In addition, the all 
new Exec is 30 mph faster than the 
Scorpion in cruise. The RotorWay 
Exec, everything a light helicopter 
should be 


MPETITION... 


Now you know how we stack up 
against ourselves. Impressive? 
Right! But there’s more. Make a 
point to compare us to other piston 
powered helicopters that cost fifty 
thousand and up. The RotorWay 
Execisintherunning.:.speed, pay- 
load, styling 

Go ahead. Check us out. We're 
ready to show you just how afford- 
able helicopter flying really is. Check 
out both our helicopters. Each does 
its job equally well. Check out our 
competition. All those helicopters 
costing thousands more, deserve at 
least a look. It will be worth it when 
you compare ours against theirs. 
Feature for feature, dollar for dollar, 
the RotorWay Scorpion and Exec, 
the two most competitive flying 
machines around. 


RotorWay 


AIRCRAFT INC. 


2PS2 


package, Call Toll Free Now: 


Hawaii 800-824-7919, operator 169 


Exp. date me 


Send me ali the information on how I can atford my own RotorWay helicopter. 


making available a lot of emergency 
landing sites that just won't accomo- 
date a fixed wing aircraft. If you ve ever. 
watched a bird flare and land on a wire; 
you get the picture. Learn lots more by 
sending for our info pack today, 


g. autori 
ing det 


ORDER YOUR PACKAGE 
TODAY! 


* Buy Factory Direct and Save 
Thousands In Use e Free Brochure 
Easy Homeowner Installation 

* Immediate Shipment by UPS or PP 

HELPMATE Equipment Co. Dept. PS-282, Baroda, MI 49101 


HOW 
TO FIND 


uw 
GREA Baok 


Directory of over 2000 of the 
best mail order catalogs. Names, 
addresses, phones, what's in each 
catalog — 81 product categories. 
176 big indexed pages. If not 
satisfied return it within 30 days 
for immediate refund. 

ORDER NOW, Send $9.95 check or Master Card/Visa no. 

and expiration date to: 

PINKERTON MARKETING INC. 
135 Oak Terrace, Box 8H, Lake Bluff, IL 60044 


If you order within the next lifteen days, we will send 

you absolutely FREE a two month subscription to 

“The Best to You by Mall," a fascinating monthly news- 

letter. Each issue brings you details on at least 20 new 

catalogs, special offers, unusual new items, bargains... and 
much more. Sand your order today! 


Now! Get Scarce 
Seldom Seen Coins 
ONLY $1.00 


Three seldom seen coins from America's past 
are yours for only $1.00. Liberty "V" Nickel, 
Indian Head Cent, & Buffalo Nickel. Now 
entirely out of circulation. Limit 1 set. Satisfac- 
tion Guaranteed. To show range of our service, 
we'll also include price lists of U.S. coins and 
supplies along with other coins which you can 
examine and return without purchase. Cancel 
service any time. No obligation to buy. Adults only. 
Send name, address, zip and $1.00 to: 
LITTLETON COIN CO., Dept. NCS-35 
Littleton, New Hampshire 03561. 

Littleton Coin Co. 
IS BBS RRB SSS 


TRS-80'" 
DISCOUNT 
DIRECT 
PRICES 


Learn To 
"Do It Yourself" & Save 


1-800-841-0860 roi rree 


MICRO MANAGEMENT 
SYSTEMS INC. 
DEPT. NO. 4 
Downtown Ploro Shopping Center 
115C Second Ave SW. 
Cairo. Georgia 31728 
312.377.7120 Ga. Phone No. 


YOUR TRS-80 
COMPUTER 
Headquarters 


WRITE FOR 
FREE CATALOG 
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'@ 
WOODEN 


Toy Kits- 
Parts & Pattern: 


Love-Builtetoys 


An ATLAS BODY? In] days 


my method of DYNAMIC-TENSION 
starts giving results you can 
feel and your friends will 
notice. Big, useful muscles. 
Gain weight, if needed, Lose 
“pot belly." Send your name and 
address for 32-page book—FREE. 
CHARLES ATLAS, 49 West 23rd St., 
New York, N.Y. 10010 Dept. 1P 


The “Gelding” Lock Blade 


5" Length Overall - 3" Closed 
* Hand- 

made pm 
features = 


* Surgical Steel Blade $950 
* Brass Lined Model «24 * 2.5? EA. 


* Brass Bolsters ‘Add 50€ Post. & Hand! 
Black Belt Case Available $1.00 ea. 
Just The Right Size For Cutting Or Dressing 
and Small Game. 
Money Back Guaranteed If Not Fully Satisfied! 


WESTBURY SALES CO. DEPT. G-2-PS 
373 Maple Avenue, Westbury, New York 11590 


UPSTAIRS... 


STAIR-GLIDE' Stairway Lift 


America's largest selling stairway lift is the 
ideal solution for people who can't or 
shouldn't climb stairs. 


Easily installed 

UL listed 

Will not mar walls or stairs. 

Economy and Outdoor models avallable. 


AMERICAN STAIR-GLIDE " CORP. 
4001 East 138th, Dept. PS-02; 
Grandview, Missouri 64030 


SCOOP ATTACHMENT 


| | VERSATILE ATTACHMENT fits garden and diesel 
tractors. Dig and scoop dirt, sand, or snow. Trans- 
port, dump, or spread. Grade forward or in reverse. 
Available with scarifier bar and extension plate 
Three models. Approved by major tractor manu- 
facturers. Write: 


JRCO, Inc., Dept. 2P, Box 22733, 
Minneapolis, MN 55422 


COMPONENTS AND SYSTEMS 
FORREMOTE HOMES 


Send $3.00 for Catalog to Dept. PS 
e 


232 ANACAPA STREET, SANTA BARBARA, CALIFORNIA 93101 
805-963-9667 


A10 HOUR WAS $125.00 
TAPE RECORDER 
NOW only $9500* 


Modified Panasonic Slimline high 
quality AC-DC Recorder provides 
5 continuous hrs. of recording & 
play back of top quality sound 
on each side of cassette for a 
total of 10 hrs. Built-in fi 
tures incl. + Voice level con 
trol e Auto. tape stop e 
Digital counter, etc. TDK- 
DC-180 Cassette inc 


*Add for ship. & hdlg. Phone Call Adapter & VOX 
$1.50 ea. Recorder $4.00 Cal. Res. add tax. Mail 
order, VisA, M/C, ‘cod's ok. Qty. disc. ‘avail, 
Money back guarantee. Free data. Dealer i inv. 
AMC SALES, Dept. 9335 Lubec St, Box 928 

Downey, CA 90421 Phone (213) 8698519 


Build Tiffany Style Lamps 
For Hobby & Profit At Most. 
Stained Glass Dealers 

BIG COLOR CATALOG $1.00 


H.L. Worden Co. dept PSB1 


Gra 
P2O1StVizedPansywithtrown Telephone 509-854-1557 


Clear Your Home of Mice, Rats, 
Roaches and Other Pests--and 
Keep Them Out! 


SCRAMY"" is a home-size version of the commercial 
pest control device that's safe for people, pets 
and the ecology. Try it in your home for 30 days. 


It happens every year. Cool, autumn 
months drive flying, creeping, crawling 
pests into your home. What do you do? 
Fight an endless battle using dangerous 
traps, poisons or sprays? Or shell out 
good money for high-priced exter- 
minators? Well--here's an ingenious new 
space-age ''Pied Piper" that will 
eliminate common household pests--and 
keep them out! 


PESTS GET THE MESSAGE LOUD 
AND CLEAR: SCRAM! 


SCRAM™ is a home-size version of an 
electronic pest control device that’s used 
by professional exterminators. It’s heart 
is a special quartz crystal speaker that 
sends out ultrasonic waves on varying 
frequencies (so the pests can’t develop 
an immunity to it). You can’t hear it. 
Neither can your pets. But mice, rats, 
roaches and other pests can. And the 
message they get is unmistakable: 
SCRAM! 

Pests can’t stand SCRAM’s™ 
ultrasonic waves. It causes them extreme 
discomfort and pain. In fact, 
SCRAM’s™ ultrasonic output bothers 
them so much, they'll leave rather than 
endure it. What's more, they stay away 
as long as SCRAM™ is on the job. 


JUST PLUG IT IN. AND CLEAR UP 
TO 2500 CUBIC FEET. 


You can use SCRAM™ anywhere 
there's a 110-Volt socket to plug it into. 
That's all you do--and those pests will 
disappear day by day, week by week. 
SCRAM" uses only 5 watts--1/10th the 
energy of an ordinary 50-watt bulb. And 
its solid state design means there's no 
maintenance--ever. 

IT WON'T HARM CHILDREN, 

PETS, OR THE ECOLOGY. 


Best of all, there's no danger. A 
SCRAM™! Drives away 


Mice Rats 
Roaches Carpenter Ants 
Crickets Flies 


Mosquitoes Locusts 

Fleas ...and many other pests 
Note: In spite of some claims, 
studies indicate that ultrasound is 
not effective in controlling bats or 
Spiders. 


leading university tested it and found it 
absolutely safe for humans--even 
children--and pets. And it's harmless to 
the ecology. There's no mess--no traps 
to empty and reset, no dead vermin to 
dispose of. (They leave under their own 
power!) And SCRAM’s™ ultrasonic 
waves will postively not have any effect 
on burglar alarm systems, fire or smoke 
detectors, garage doors, TV reception or 
any other electronic devices. 

SCRAM" is the perfect pest protec- 
tion. It will keep pests from inhabiting 
and nesting in vacation homes, campers, 
and boats both during the summer and 
off-season. Use it to control pests where 
food is kept or stored. Commercial ver- 
sions have been used for years by exter- 
minators, restaurants, and farmers. 
Hard-to-seal areas, such as garages, 
toolsheds and farm outbuildings benefit 
most from SCRAM’s™ ultrasonic pro- 
tection. 


THE PRICE MAKES IT PRACTICAL. 


Until recently, prices of ultrasonic 
units were high--close to $200 in some 
cases. Only professional pest control 
companies used them and demand was 
low. But now the secret is out. 
Availability of lower cost components, 
particularly quartz crystal speakers, 
resulted in lower priced units. Now 
clean, electronic pest control is practical 
for everyone. SCRAM™ costs just 
$49.95 (plus $2.85 shipping and han- 
dling) but is as effective as units costing 
four to five times the price! 


GET READY FOR THE WINTER 
PEST INVASION. TRY SCRAM™ 
FOR 30 DAYS AT NO RISK. 


Now's the time to order. Pretty soon 
the creepers and crawlers will be finding 
their way into your home to escape the 
cold weather. When they do--be ready 
for them...with SCRAM™. 

Try SCRAM™ at home for 30 days. If 
you’re not satisfied that its mess-free, 
danger-free protection isn’t worth many 
times its modest price, your money (in- 
cluding postage) will be cheerfully 
refunded. You are fully protected by a 
one-year manufacturer’s warranty, as 
well as by Shelburne’s 26-year reputa- 
tion for satisfied customers. 


SCRAM™ is small and unobtrusive-- 
rugged, hi-impact case has black finish 
with brushed silver face. Measures only 
3- 1/2” x 4" x 3-1/2", Weighs about a 
pound, 


HOW TO ORDER. 


To order, simply send your check for 
$49.95 plus $2.85 shipping and handling 
to The Shelburne Company at our ad- 
dress below. Or get even faster service 
with your credit card by calling our toll- 
free number. 


CREDIT CARD HOLDERS 
CALL TOLL FREE: 
24 hours a day — 7 days a week 


(800) 638-6170 
OR 


(800) 228-2606 
Maryland residents call 363-4304 
Rid your home of rodents and insects 
without using dangerous traps or in- 
haling even one breath of poisonous 


spray. Order a SCRAM™ today at no 
obligation. 


The 
Shelburne 
110 Painters Mill Road Dept. R-59 


Owings Mills, MD 21117 
(301) 363-4304 


© The Shelburne Company 1982 ` 


4401. How to Be Your Own 
Home Electrician 


4423. Remodeling Your 
Kitchen & Building Your Own 
Cabinets. 


Hen jo do your e 


4415. How to Do Your Own 
Home Insulating 


4426. Working With Plastics 


“Look through the Popular Science Skill Books when you need help with 


J gives you the best 


as your welcome to 
Popular Sclence Book Club 


You simply agree to bu 
a year from the hundred: 


more books of your choice within 
yman selections offered each year. 


4403. How to Work With 
Concrete & Masonry 
Now you can do it yourself and do it right in every area of home repair and improve- 
ment. The acclaimed Popular Science Skill Books make it easy—even for begin- 
ners—to start and finish all kinds of projects like a pro. Just look it up and get the il- 
lustrated answers you need. Everything from emergency repair procedures to tips on 
buying materials to planning, building, and installing your own brand new projects. 
Get the specific homeowner's how-to you need! 
That's what Popular Science Book Club is all about. As a Club member, you have the op- 
portunity of seeing hundreds of brand new, hard-to-find handyman books published 
each year. These include the best how-to books from publishers all over the coun- 
try—along with many original custom-written Popular Science Books, commissioned 
specially for the Club and offered exclusively to the membership at discount. 
Yes, as a member of PSBC you can save up to 50% and sometimes more on many 
special bargains offered each year...books on: home repair and improvement, house 
building, wiring, plumbing, concrete, masonry, woodworking, workshops, furniture 
building, appliance repair, cars and car repair, electronics, machines, technology, in- 
sulation, energy savers, and much more. 


Each hardbound Skill Book is in handy 6%"x 94” format! 


How to do your own 


peer) rd 


4417. Heating Your Home 4416. Home Guide to Solar 4411. How to Do Your Own 4428. Bricklaying and 
With Wood Heating and Cooling Painting and Wallpapering Stone Masonry 


4422. Planning and Building 4420. How to Choose & Use. 4413. Basic Car 


4414. Homeowner's Quick- 
Your Home Workshop Lumber, Plywood, Maintenance and Repairs Repair and Emergency Guide 
Panelboards & Laminates 


specific tasks, these patient teachers who don't mind how many times you If card is missing use coupon, or write to: 


go back over the page can be almost as rewarding as a friend in the 
business.” 


House and Garden Box 2006, Latham, N.Y. 12111 


deal in do-it-yourself home repair and improvement! 


for STOO m. 


Sao 


Each hardbound Skill Book e e 
published at $8.95 each. 

How Your Club Works 
First, you get four of the hardbound Popular Science Skill Books shown here for just 
$1.00 plus delivery and handling. Simply mail the attached card or use the handy Fa 
coupon. Send no money—your books will be sent right away. 4404. How to Do Your Own 4406. Home Guide to 
Then, about every four weeks (13 times a year), you'll receive a Club Member's bulletin Wood Finishing Putin, Heating, 
describing the current main selection and alternate books also available. In addition, Air Conditioning 


up to 4 times a year, you may receive selected mailings on seasonal products of special 
interest to the membership—many at giant bargains! If you want the current main 
selection only, do nothing. It will be sent automatically. If you don't want the main How to Build 
selection, or want alternate books, or no books, simply indicate your wishes on the 
handy form that comes with the bulletin and return it to us by the date shown. Club 
mailings are carefully scheduled to assure you of at least 10 days in which to do this. 
But in the unlikely event that you don’t have 10 days, and you receive an unwanted 
selection, you may return it. 

After receiving your joining shipment, your only obligation is to buy two more regular 
selections or alternates in the next year. After that, membership may be cancelled at 
any time, by either you or the Club. 

Club books are comparable in every way—paper, printing, binding, jacket—to original 
publishers’ editions, yet you may save up to 50% and sometimes more on many special 
books offered each year in the Club. To become eligible for these bargains, mail the 
card today! 


Each book features hundreds of show-how illustrations! 


4402, How to Build Your 
Own Furniture 


How to build your 


ey bes Cony 


[412. Home Guide to Lawns 4405. How to Build Patios 4425. How to Build Your 4408. How to Build Your 4409. How to Make Your 
pnd Landscaping and Decks Garage & Carport = ‘or Modern Vacation - Recreation & Hobby 
jome looms 


a CLIP & MAIL TODAY: MENTA 
E Take any É books for$ 00 E 


[T 
as your welcome to Popular Science Book Club 

Please accept my membership in Popular Science Book Club, as de- 
scribed in the ad, and send me my four Skill Books (listed by number in 
the boxes below). Bill me later for just $1.00 plus delivery and handling. 
My only obligation is to buy just two more regular Club selections 
within a year. A small charge for delivery and handling is added to all 
Club shipments. PS/H22Q 


4427. pum and Gas 
Welding 


Name 
Address 
City 
State Zip. 


Offer valid only in USA and Canada and only for new members. 
Prices slightly higher in Canada. 


“Quality is uniformly excellent. Each book is 
written by a top author in the do-it-yourself field and 
each is well illustrated.” 


Dolt 


SAVE BIG on 
CALCULATORS 


EXAS INSTRUMENTS 


TOTALLY NEW 
Shower Head 
Gives You 
Finger-tip 
Control 


HEWL 
O ERTE 


Quad R.AM. for HP41C) E eeina 
Mem. Module [for HP41C) gentle flow io 
M an invigorating 
power-shower 
All titles.of 4K Pacs 
All titles of BK Pacs 45 
BREAKTHROUGH IN TELEPHONE Petroleum Fluids Pac 75 


TECHNOLOGY FROM U.S. TRON™ 
DIALOG™ DUO 


The monopoly is breaking, technology advancing 
and more companies are entering the long distance 
discount services, such as MCI and Sprint, which 
may save you up to 50% on your long distance calls. 
However, to subscribe to most of them you need 
touch tone” service, which you pay monthly 
changes for, and you are required to dial as many as 
24 numbers before you reach your party. With 
DiaLog" Duo you eliminate these two require- 
ments. 

DiaLog" Duo is a telephone with a built-in 11 
number automatic dialer, which can dial both pulse 
and tone. With DiaLog" Duo you simply press a 
button and within seconds you'll have access to the. 
computer, and then switch from pulse to tone, push 
another button which your code is stored in and 
simply continue dialing any number you desire to 
call. If you would like to use the memory bank there 
is no need to push the second button. since you may 
store the code together with any of the numbers that 
you have stored in the memory. 

DiaLog™ Duo will release you from monthly rental 
and need for touch tone" service and equipment 
charges. 


UP TO 75% ON FUEL 
_ AND WATER 


Pays for itself 
in less than 
2 months! 


Qualifies 
for U.S. Govt. 
Ordinary “S Energy Tax 


shower Power 


Jod ear Credit. 


With normal water pressure, a standard showerhead 
uses between 8 and 10 gallons per minute. New 
Shower Saver reduces the flow to a range of 2.0 to 


Want more? DiaLog™ Duo has built-in Melody- The HP-B5 Personal Computing System % 
on-Hold which gives you the ability to put your for Professionals helps solve difficult engi- | CH ea minuere AG 75% t80% every 
calling party on hold. Just push a button and hang neering problems and simplifies financi | time you shower — with better showers, too! 

al 
up your telephone and your calling party will be g pi p pi | Operates on an ingenious principle that delivers a 
listening to a bright melody until you pick up any analysis. The HP-85 is a powerful BASIC a oa meea bhia- ib Mixes prectsal 
extension in the house, no need to come back and language computer with keyboard, CRT caino Wale UR CEDAT et poe rad 
hang up the original phone again. Your party will be display printer and tape drive complete in the right amount of air with the hot/cold water blend 
truly impressed. It's the same concept of music on d to take utmost advantage of your water pressure. 
one compact unit. (HP-B3 is the same as 

hold that is used in large corporation telephone | Completely different from all other showerheads. 
systems but at a fraction of the cost. DiaLog Duo above but without the built-in printer and | | you'll faal the difference as you use It You'll sea the 
give you all these features with no AC adaptor and tape drive) ^ Mir. Sugg Ret Elek-Tek Price. Wo 
ne batteries and i£ FOG apoioved EES COMPUTER Sen $2300 difference in your fuel bills You ll enjoy the diter: 

If you are the kind of person who demands the E ence with luxurious showers that range from soft ant 
best and most for your money DiaLog™ Duo is truly IHP-B3 COMPUTER 2250 gentle to full and invigorating, 
the phone for you (as HP-B5 but no Printer Made of solid, lif b heatily plated V high 

DiaLog™ Duo is only $109.95. Other models that Jor Tape Drive) DAT OU soley meting brass Nea vy pinto i a 
are available from U.S, Tron™ are: DiaLog™ DJ11H, HP-125 COMPUTER 3750 polished chrome. Convenient finger-tip “trickle 
11 number automatic dialer, pulse dialing only, with 6318 PRINTER 3650 valve” gives you instant, variable control of flow — 
Malo an Hong Sly $0 35, Gee On 1 [2671A PRINTER 1095 from gentle to an invigorating power-shower. 

ic dialer, ithoul 3 

Melody-on-Hold, only $79.95. DiaLog™ DJ-H, last P5716 PRINTER 1505 " Only $21.95 
number redi): pulse talia ci (ond diling. FAUNE. 673A PRINTER 1895 and this qualifies for an energy tax credit. 
with Melody-on-Hold, only $54.50 and DiaLog™ DJ. 905A PRINTER 945 685 Try it at our risk for 30 days. lf you are not delighted, 
last number redial, pulse dialing or tone dialing [72258 PLOTTER return it for a full refund or credit. 
mute, only $34.95. [inci Personality Module] 


If you are not happy with your DiaLog™ unit 
simply return to us within 30 days for a complete 
refund. 


— MAIL THIS HANDY COUPON —. 


| READERS' SHOPPING SERVICE, Dept. P022 
| Times Mirror Magazines 
and all related ac: ries and software | P.O. Box 9569, New York, NY 10249 
at SIZEABLE DISCOUNTS | Please send me _____(qty) DeLuxe Shower Savers 
isiCalc" is a trademark of Personal Software, ind | | (#4164) at $21.95 each, plus $2.50 ea. shipping and 


CALL TOLL FREE 800-621-1269 II-is 


CONSUMER 
WHOLESALERS, LTD. 
3572 High Green Drive 

Marietta, GA 30067 


800-554-3368 EXCEPT Illinois, Alaska, Hawaii 1 | enclose full payment of$_____(Res. of AZ, CA, 
In Georgia call CO. FL, IL, NY, PA, VA, VT, WI, add applicable sales tax.) 
404-971-3464 eases t nad or piona Mad Cede Ci Men Ord | CHARGETO: []Visa []MasterCard 
Pers oU E bandi horens tok mares add es | |T [ American Express. [7] Diners 
Call our toll-free number for quickest service or PED 32 change WRITE for free | fees 
send your check or money order. Please add $2.50 j Numer, Exp. 


PRST au 
for insured postage & handling for first product and | Name 
vesci s ELEK-TEK inc. Bl 


| Street 


Receive a free wall holster with every prepaid 
order. 6557 N. Lincoin Ave. Chicago IL 60645 
(800) 621-1269 (312) 631-7800 
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AMAZING HARD-TO-FIND SCIENCE BUYS 


NOW ON SALE! Bargains in Alternate Energy — Health — Weather 
a Hobbies — Magnifiers — Magnets — Telescopes — More 


RADIOMETER LETS YOU SEE THE SUN WORK. The silvered finish JOURNEY THROUGH THE UNIVERSE WITH 


des youa fonseca mirror. Na THE NEW EDMUND 3 INCH 1/6 TELESCOPE 
Gance, you see every tend: gong ut : Superb optical instrument made in our own plant. 
i infra- : z : 

a s M S eredi Designed for beginners. High quality 15 mm RKE® 

eyepiece gives clear views of the universe and pro- 
vides 28X magnification. . more than enough to see 
ES Suse E EE " EE craters of the moon or rings of Saturn. Easy to carry. 
OUR MOST POPULAR MAGNIFIER. Provides 10 power magnifi- ; és » 12 Ibs. Instructions, finder, metal tripod, friction roller 
cation. Sturdily mounted in plastic with : S focusing, equatorial mount for full sky access. incl. 


a swingout lens system so you can carry t 
in your pocket or attach to key chain. BATA eg § 150.00 € $1 43.95 


w% P 3" x 1⁄4" closed. 
4 Same unit with additional 2.5 Barlow for 70X magnification ! 
No. 30,344 Reg $21.95 NOW$19.75 No. 31,607 Reg. $189.95 NOW $170.00 


MINIATURE BATTERY POWERED PUMP. Punos o permis | BUILD YOUR OWN WEATHER STATION 
th ibe (included). Lifts liquid 
T 24 itches. be bore redes: Accurately forecast weather and check your pre- 


flashlight batteries (not included). dictions against TV and radio. Kit includes anemom- 
No.50,345 Reg.$549 NOW$4.95 | eter with windvane, indoor indicator board to show 
wind speed & direction; sensitive air tank barometer 
with 2 ft. indicator; sling psychrometer; raingauge 

FROSTBITE. Portable | with calibrated tube to measure as little as 1/100 
meter lets you read temperature dueto | inch, 100 ft. lead in wire; color cloud I.D. chart, fore- 
wind directly. Will last indefinitely. | casting manual. Powered by 115V AC house current 


Battery included, with safety cord. 
No. 31,022 Reg. $29.95 NOW $26.95 


No. 42,631 Reg.$12.95 NOW $11.85 


D LOW TEMPERATURE EACH DAY. Jumbo size 
Steel and aluminum instrument with 
12" diam. Blue and pink indicators are 
carried to the lowest and highest points 
of day and left to be read before resetting. 
Wo. 72,487 Reg.$18.95 NOW $17.05. 


“blood” through the visible heart cham- 
bers just like a real heart. Kit includes 
valves, pumps, plugs, chambers, squeeze 
bulb, tubing, veins, arteries, red food 
dye and frame. 


giving up a stimulating hot shower. A 
perfect mixture of air and water provides 
increased velocity at 7596 less volume. 


Easy to install Chrome plated brass. | SOX PEN SIZED DIRECT MAKE YOUR OWN 9 FT. HOT 8X20 SPY SCOPE. Sosmallit 
No. 31,102 Reg.$1250 N0W$11.25 | MEASURING MICROSCOPE AIR BALLOON. Watchitriseto fits into the palm of your hand. 
Examine leaves, insects, flowers, about 200 ft. on just hot air. Will 393 ft. field of view. Only 2 oz. 
collectibles, etc. with startling clar- lift anything up to 1/2 Ib. Kit in- Stores easily in your pocket, purse 
ity. Slip it in your pocket and take cludes 10 precut gores, 6 ft.of 14 or glove , compartment. Brushed 
it wherever you go: Perfect for gauge wire for ring and core. metal finish. Includes neck strap 
nature walk. 42" high, 2 oz. Instructions included. and 3% x 1% x 2" case. 


ma $17. 95 rossos 3* $5.35 Reg 2495 Vf $2245 


15" CURVED PRISM. Suspend it ina sunny spot. Watch it rotate 
and splash different color effects around. 
the room. Handcrafted. A decorator's 
delight. Transparent hanging cord and 
instructions included. 

No. 72,393 Reg.$27.95 NOW $25.15 


GO FISHING WITH THIS MIGHTY MAGNET. Lifts up to 150 pounds. 
Discover underwater treasures; locate 
items lost in water. Aluminum frame, 
bar-handle. Light enough for any fish- 
ing reel. Resists corrosion. Wt. 2 Ibs. À CREDIT CARD 
No. 71,135 Reg.$26.95 NOW$24.25 " HOLDERS 

ORDER TOLL FREE 

800-257-6173 


GAUGE. Metal binaural stethoscope is 800-232-0677 


1 

| 

| 

I 

| 

| 
built right into the cuff. Everything in- IMAMUUMULTETE NECI . d 
cluded... aneroid bulb, carrying case (MUM Wm Omg ur IRIS N.J. x! Method of Payment: — | 
and instructions. Buys for Hobbyists, Total Enclosed[ — — —| Oi checkenc, Owe | 
I 

| 

I 

I 

l 

I 

I 

J 


No.71,874 Reg.$34.95 NOW$31.45 MEETS EET TOM İD send Free Giant Size Catalog Hie D Am. Exp. 
iners 


Card No. 


Isignature 


eS Edmund Scientific mee 


8211-N03 Edscorp Bldg, Barrington, N.J. 08007 — lc 
t. 


Sharpen Saws 


and other tools in Profitable 
Business of Your Own 


Be Your Own Boss!! 


"Turn your spare hours in the evening or weekends into 
extra dollars, this proven practical way—start your own 
ing sharpening business—No selling or can- 
o experience required. 
You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! 
We show you how to set up a business and 
keep it running profitably. Part time or full 
time. No special skills needed. 


FREE BOOK sew 


Coupon and you'll receive, at no. 
obligation, a booklet that describes 
in detail, the opportunities available 
to a person who owns his own saw 
and tool sharpening business. 
There is NO Obligation 


MANUFACTURING COMPANY 
7125 Foley Building 
Minneapolis, Minnesota 55418 


Please send me the free booklet “Opportunities 
In A Sharpening Business Of Your Own." 


Name. 


Steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 Ibs. 
Auxiliary pump required on low water 
pressure. 

WEDCO MFG. INC., Dept. 5-10 

Scott Lane © Box D, Jackson, WY. 83001 


Burglar-Fire Protection 


FIRE Protect Your Life, Home, Business, Auto, etc. 
* Our catalog shows how. Install your own 
alarm systems ond devices ond save $$5$. We 
offer FREE write-in engineering service. 

FREE CATALOG 77:7 2224, monn 


Burdex Security Co. Box 82802-PS Lincoln, Ne. 68501 


GOVT. SURPLUS. SEND iD 
up to 90%. New 1982 Editio 


Bargains in marine, aircraft, auto, hardware, industrial, 
mitg., elc. A must for hobbyists, conservationists, 
mechanics, handymen, outdoorsmen. Send $1 for great, 
big catalog (deduct $1 from first order of $10 or more). 
AIRBORNE SALES CQ. Since 1945 

8501 Steller Dr., Dept. PS82 

P.0. Box 2727, Culver City, CA 90230 


NEED THREE PHASE POWER 


UEPHASE '* you to.operate three — civ 
phase motors thru T horsepower from 220 
single phase power sources. Rugged — heavy 159" 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worklwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla, 32751 


CALL TOLL FREE Address, Phone. 
1-800-328-7140 l| city, State. ip. 
ExceptHawaitor-AQg3k0. Vasesüturentuns a ened aioe nonas tcs Gan lio alee Qi abis mi] 


UNDERGROUND 
HOMES 
INFORMATION 
MANUAL 


The Total Information System on 
Earth Sheltered Living - Includes 7 Complete Books 
at a Tremendous Savings! . . . 


Here's an information system unique to the field of earth sheltered housing. You get a large attractive 3-ring 
loose leaf binder packed with detailed information on all phases of earth sheltered housing — site selection, 
construction methods, plumbing and electrical considerations, structural designs, excavations, footings, land- 
scaping, special reports on insurance and financing — plus seven complete books — Waterproofing, 
Heating/Ventilating/Air Conditioning, Insulation, Construction Cost Estimation Guide Book, 105 Building Tips, 
Structural Considerations and a Resource Guide Book listing 218 different sources (books, magazines, articles, 
builders/ contractors, architects and associations) of additional information on earth sheltered living. In addi- 
tion, the Manual includes literature from leading manufacturers and suppliers of the newest products available 
for the earth sheltered home. This is a value that can't be matched. You get the large binder, all the information 
and special reports, the latest new product literature from manufacturers and suppliers and seven complete 
books for only *29.95 plus *2.00 shipping/handling. The retail cost of the books alone is over *39.00 — but 
you get everything for just *29.95 plus *2.00 shipping/handling by ordering today. Over 3,000 Manuals have 
already been sold — Get Yours Now! Just send your check, money order, Visa or Master Card account number 
and expiration date today! (Ohio residents add *1.65 sales tax. Please contact us for overseas shipping rate). 


(m FASTEST SERVICE 


You may phone in bank card orders 


Satisfaction Guara * Order Today! 
Underground Homes e pept.rs2 


700 Masonic Bldg. * Portsmouth, OH 45662 
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[i L13E wont START MAIL ORDER 


[uS HOME IMPORT BUSINESS 


ll send you a free sample import to prove you can 
make big money in your own spare/full time business. 
No investment in stock. World's most famous importer 
will guide you. Clip this ad, good for free sample and 
big Free Report — tells all! Offer limited to adults. 

this ad today... THE MELLINGER CO., 6100 
Variel Ave., Dept. T2242, Woodland Hills, CA 91364 


* GREAT OUTDOOR FUN. v 
SEARCH ELECTRONICALLY FOR . . . gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. 
For your nearest dealer 
and free catalog 
CALL TOLL FREE 
1-800-547-6911 


White's Electronics, Inc. Dept. PB-2 
Sweet Home, OR 97386m 


E>, New plans reveal stap by step detalis on. 

how to bulld your own Go-Cart! NEW 
bolt-together Go Cart frame kits! Free. 
Coupons, Discount parts. 


Ag RUSH *3 for plans & 
[go cart} = Giant Catalogue to: 
Box 34304, Dept. PS-2, Omaha, Nebr. 68134 


Clock Components 


Clock Me ta: Battery, 
op lock Movement tery, 
NEWPORT 


ENTERPRISES, | 
2313 W. Burbank Bivé., Burbank, Cali 


LEARN BANDSAW BOX TECHNIQUE 
FOR FUN AND PROFIT 
Make small unique bandsaw boxes from 


‘common lumber. Big demand in git shops 
and crat fairs. Send $10.00 for fully ilus- 
trated instruction booklet of 15 original de- 
signs (over 70 photos and illustrations) —or. 
request free information. Satistaction guar- 
anteed. BOX-ART, DEPT. C, BOX 125, 


CLARENDON HILLS, ILLINOIS 60514. 


Just Plant 'Em —Stake 'Em— Tie 'Em — Pick 'Em! See Them 
Rocket Forth In A Cluster-Packed Pillar of Fruit 


NOW! GIANT 
MAN-HIGH 
STRAWBERRIES! 


$0 BIG AND JUICY — JUST A SINGLE SLICED-UP 
BERRY TOPS AN ENTIRE BOWL OF CEREAL! 


Red Rocket Strawberry is our trade name for 
Hecker Variety, developed by Calif. University 
plant scientists, Davis, Calif. And of course. 
all claims are based on optimum growing 
Conditions. All orders shipped for proper 
planting time in your area 


Yes, it's true! Recently released by 

Calif. University Plant Scientists...An 
Incredible wonder-hybrid that you 
simply grow on a trellis, pole, fence or 
side of your house ind be absolutely 
amazed as you train it to ‘polevault’ high 
as a mai loaded down with teeming 
clu: of fruit... THIS VERY SEASON! 


WHO EVER HEARD OF PICKING STRAWBERRIES 

BY REACHING OUT YOUR WINDOW 

Here's one of the most spectacular sights in all 
of nature. Guaranteed to bring traffic to a screech- 
ing halt in front of your house this very season! 
As these wondrous "RED ROCKET” strawberries 
. +» roar forth into a man-high 'berry-factory', sim- 
ply loaded with teeming bowlfuls of the most 
meaty, sugar-packed taste-treats you've ever sunk 
a tooth into. Why you'll pick ‘em by the pintful this 
very summer—thanks to the most outrageous out- 
pouring of fruit imaginable. 


A LIVING STRAWBERRY WATERFALL! SIMPLY PLANT 
THEM—STAKE THEM—TRAIN THEM—TIE THEM— 
SEE 'EM ZOOM HIGH AS A MAN IN A SINGLE SEASON! 

Yes, unlike regular strawberries that you grow 
on the ground . . . you simply plant these wonder 
plants smack in the middle of any garden fence— 
trellis—side of your house or garage—why even 
a drainpipe or a plain old clothesline pole and 
thrill to see them erupt in massive cascading 
sprays of fruit like a whole 'strawberry farm" 
marching up and down in waves of luscious fruit! 

Can't you just see the looks of amazement on 
your neighbors’ faces when you invite them to 
dinner . . . and tell them to reach out of your din- 
ing room window to pick their own luscious straw- 
berry dessert right off the vine! And not some 
skimpy little berries . . . but sugar-packed giants 
SO HUGE AND MEATY, they're virtually impos- 
sible to circle with the finger of one hand . . . 
YOU ACTUALLY NEED TWO! 


IN FACT-BERRIES SO BIG YOU CAN BARELY SQUEEZE 
MORE THAN ONE IN YOUR MOUTH AT A TIME! 

Yes, these 'Red Rocket' Strawberries are so 
eager to grow—so desperate to produce . . . you'l! 
drape your walls, trellises. fences in cascading 
fountains of fruit. . . as these man-high beauties 
reward you with the most incredible parade of 
"MAN-HIGH" fruit, flowers and foliage you've ever 
seen in your life. Yes, teaming bowlfuls of sugar- 
packed beauties: 


SOBIG & JUICY— 


Just one berry makes a spoonful! 


SO HUGE & MEATY— 

Just a single sliced up berry makes a whole 
strawberry tart... and 5 or 6 make a whole 
strawberry shortcake! 


SOFAST-GROWING— 

they flare out in a man-high column of fruit 

as they stream up and down your fences and 
trellis in a 6 foot tower of fruit, flowers and foliage. 


AND THEY MULTIPLY—SO YOU GET UP TO TWICE 
AS MANY EACH AND EVERY YEAR! 

And remember—because these 'RED-ROCKET’ 
strawberries multiply, when you follow the easy 
growing instructions, for every berry-laden, man- 
high vine you grow this year, you'll still get more 
next year . . . and still more new plants for years 
to come. Meaning: berries by the bowlful year 
after year after year! 


ACT NOW! THE SOONER YOU PLANT THEM, 
THE SOONER YOU'LL ENJOY THESE MAN-HIGH 
STRAWBERRIES! 

Here's the best news of all—the amazing price 
of these wondrous 'MAN-HIGH' strawberries. Not 
the $1 or $2 per plant you might expect for such 
a remarkable super-bearer . . . but less than 50€ 
apiece for thickly-rooted nursery-grown plants... 
and each one all set to reward you with a man- 
high column of fruit this very season. 

But one word of caution—with an incredible wonder- 
fruit release like this, demand is bound to be overwhelm- 
ing. To avoid disappointment, act now! 


[.— — MAIL NO RISK COUPON TODAY —— — 
|| MAN-HIGH STRAWBERRIES, . JLS=22 l 
95 Searing Avenue., Box 1011, Mineola, NY 11501 


Please send me in proper time for planting the 'RED ROCKET" 
| Strawberry Plants checked below | must be completely satis- | 
| Bed or my money will be refunded in full (lass postage & | 


50€ postage & handling. 
O (#012) 12 "RED ROCKET’ PLANTS only $4.98 | 
plus 75€ postage & handling. 
C (#018) 18 ‘RED ROCKET’ PLANTS only $6.98 | 
plus $1 postage & handling. I 
C (#024) 24 ‘RED ROCKET’ PLANTS only $8.98 | 
plus $1.25 postage & handling. 1 
STRAWBERRY LOVERS SPECIAL ———- | 
SUPER DISCOUNT PRICES 
(#048) 48 ‘RED ROCKET’ PLANTS only $15.95 
plus $1.50 postage & handling. YOU SAVE $10.30! 
(#100) 100 ‘RED ROCKET’ PLANTS only $25.95 
Plus $2 postage & handling. YOU SAVE $30.05! 


Bd 


Amount enclosed $. 


(NY. residents | 
add sales tax) NO C.O.D.s. | 


(© 1982 Willow Aver Nursery Sales. Inc. 95 Searing Ave., Mineola, NY 11501 


l 

| 

| 

ty. State. Zip ! 
L- — — — Div. Willow River Nursery Sales, Inc. — — — =l 


STAINED 


GLASS 
Send $1.00 for fasci- 
nating catalog of kits, 
tools, ideas, books, 
and supplies. 

BIG STARTER KIT 


Only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


YOUR FORMULA FOR SUCCESS 


Small Investment—Fast Pay Back— Big Profits 
— 


CASI* 
Computer 


Portrait Systems 
A BUSINESS OF YOUR OWN 
are proven REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Millions. gu 
phenomenal EDGE 
money makers. er tne teuer ges || 


Write for folder No. PS2, and free bonus offer. 
©, HYDRAULIC JACK REPAIR MANUAL CO., INC. 


9. P. 0. BOX 3 * STATEN ISLAND, N. Y. 10314 


Being in the right place—at the right time—and getting in on the ground floor — has made people rich! It's 
happening again —right now — with COMPUTER PORTRAITS. In black and white and VIBRANT LIVING 
COLOR. à 

Imagine a business that's all cash and delivers profits in healthy gulps. No franchise fees or restrictions. 
Portable. Ready to go without expensive installations. Ideal full time, part time, or weekends. Perfect for 
absentee owners and families. 

With this system, you "take" someone's picture with a TV. camera and instantly print it out with a 
computer! Don't flinch about a T.V. camera and computer. You drive a car without knowing about engines 
You switch on your T.V. without being an engineer. The same holds true for the Computer Portrait System. It’s 


so push-button simple that a child can operate it. But the profits aren't kid stuff! 
MAIL THE LL OR CALL:TOLL FREE 800-22 60-Ext. PS2 
T Send To: CASI, Computer Amusement Systems, Inc., Dept. PS2 1 
2^ S 915 Broadway, New York, N.Y. 10010 1 
TER 
AMUSEMENT | Name ! 
SYSTEMS INC. Address I 
Corp. Headquarters: ! l 
915 Broadway, | City State... Zip i 
Naw York, NY 10010 | ret Home BE I 


In N.Y.State Call Collect —---- — - - {iii i iĖŘ {i iii iii iii 


212-929-8355 Canadian residents only call toll free: 800-268-1950 or send coupon to 
TWX: 220883 TAUR Computer Leisure Systems, 4035 Chesswood Dr., Downsview, Ontario M3J2R8 


FREE 


COLOR CATALOG 


Build Your Own 
Grandfather Clock 
Prices Starting Under 


3209 


(including movement 
and dial) 

* Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

* Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

* Heirloom quality 

* Factory direct prices 

* Solid brass West 


RETSEL, Box 4799, McCammon, Idaho 83250-0047 


More hauling ability for less money 
when you build Carl Heald's %-ton Hauler. 


Go or parts or tools; Change combine shifts; check fields, 

livestock or warehouse; supervise crews; haul feed or seed. 

, Easy-to-build semi-kit, (6-8 hours assembly time) can 

—— wa save you up to $1000. Avoid mass production faults 
and cut maintenance. Hauler features a 16 H.P., op- 

poset twin cylinder or an 11 H.P., 4-cycle, Synchro- 
jalanced Briggs & Stratton electric start engine, for- 
ward and reverse gears and automatic transmission. 
Front shocks, double seat, wide tires smooth the 
ride. Dumping bed measures 44 ?"x40"x11". 
Hydraulic disc brakes with parking brake stan- 

dard. 4-wheel models with cab also available. 

Many options. For FREE brochure send to: 


Carl Heald, Inc. o« 2 


ranch, factory, construction XC P.O. Box 1148, Benton Harbor, Mi 49022 


Carl Heald’s Hauler 


195. 75 WORKS BEAUTIFULLY 


Easy to assemble kit of cast iron 


Bre: " — " TRAILER FOR THE B0's— Burro Travel Trai eps four. Under 

German chiming 7 "Specialties, 1.00 be borage, Ready to tow Finish interior only Write Burro 
: 2 J4143 21st Avenue North. Flymout Y full color 

movements 2 catalog send $2.00 to cover postage and handling. Dealers Wanted. 


* Money back 
guarantee 
co d, SPARE TIME CASH 
MASTERCARD and 
VISA ACCEPTED = P Assemble 16 hp. Big Wheel Tractor Kit for 
t 


EMPEHROHR*? yourself or resell for profit. Factory direct 


Savings. 30 attachments — 57" mower, plow, 
CLOCK COMPANY loader, backhoe, snowblower, etc. Catalog, 
WORLD'S LARGEST MANUFACTURER 


OF GRANDFATHER CLOCKS 75€; "Build-it-Yourself" Plans, $7 (refunded 


Dept 234 — Emperor Industrial Park on any purchase). 
Fairhope, Alabama 3653; Struck Kit, Dept PS22T Cedarburg, Wis. 53012 
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MOLDS mum, 


for making 


CU 
Ornamental Concrete 


tems... 


Book about Aluminum 
Molds with prices and 
Production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


TURBOCHARGERS . | 


Turbo City has the components needed to Turbo- 64 | 
charge your car or truck, including: Vans, Mini | 
Trucks, Tow Vehicles and Class A Motorhomes, 
All at unbelievable prices, 
Turbo City carries in stock one of the nation’s 
largest inventories of brand new RAJAY Turbos 
forall engines from 40 to 500 CID Plus Turbo 
City offers expert technical assistance to insure 
ou are ordering exactly the components |. | 
re right for your particular application. 


REPLACEMENT ATTENTION 
PARTS: BOAT OWNERS! 


a huge inven- | | Order complete kits from Turbo. 
turbocharger | | City for all popular engine 
xessories and | | combinations. 


ORDER DIRECT FROM OUR WAREHOUSE ANO SAVE. FOR COMPLETE INFORMATION 
SEND $2.00 ALONG WITH ENGINE MODEL AND APPLICATION 


(714) 639-4933. 


| SAVE VAST SUMS. Build, restore, re- 
| finish anything of wood! Here's ev- 
| erything you need. Fine woods, 


Build YourOwn 


Cut 6" thick polystyrene panels, connect them to form & 
dome, apply steel mesh and 2" cement. You can build this 
beautiful dome, 33° diameter, 17' high for appr. $1900. 
Use the spacious, richly insulated, super energy saving dome 
for cottage or permanent home. Let us tell you how in our 
book entitled: "BUILD YOUR OWN GEODESIC DOME” 
describing various size domes. Send $4.00 to: 

KEY DOME ENGINEERING Dept. 

P.O. Box 430285, South Miami, Florida 33143 


Do-it-Yourself 
CATALOG 


veneers, specialty tools, Cabinet 
hardware, period & modern. Pro fin- 
ishes. Cane. Lamp parts. Uphol. supplies. Picture moldings. 
Clock kits. 100's of plans. Instruction books. Thousands of 
hard-to-find woodworker products in big new catalog. Mail 
ad for Catalog & 20 identified beautiful Wood Samples. 


CONSTANTINE Est. 1812 
2053 Eastchester Road, Bronx, N.Y. 10461 
| DI Here's $1 for 104-page Woodworker Catalog, only. 


| Ee $2 enclosed. Send 20 Wood S; with Catalog. 
$1.50 refunded on Ist Catalog order. 

Name 

Address. 


——— — — — — ee ZUP ee — i n sD 


Now this dream can be 

a reality for you with a 

Lincoln Logs "STACK'N BUILD" 
Log Home Package. 

You build it yourself . . . and you don't have 
to be an architect. We supply all blueprints, plans 
and easy-to-follow instructions. 

You don't have to be a structural engineer. 
Our log homes are designed and engineered for 
quick, easy construction in as little as 3 weeks. 

You don't have to be a designer, but it helps to 
know what you want. Lincoln Logs will even assemble 
a custom log home package based on your interior 
or exterior configuration AT NO EXTRA COST. 


You don't have to be a 
building contractor. 
We supply everything you 
m need from the beautiful logs them- 
selves, to all the hardware down to the very last nail. 
You don't need a lot of fancy tools. Just what's 
probably in your tool box already and a power saw. 
You do need your own two hands . . . and a 
little help from a good friend is always nice. 
If you ever wanted to build your own home, heri 
it's time for you to make your move to Lincoln Logs. 


Send just $5 for your complete Log Home 
Planning Kit to: 


THE ORIGINAL 


TOC. HOMES™ 


Lincoln Logs Ltd. 


1 SPRING HILL ROAD, 
CHESTERTOWN, N.Y. 12817 


Your home 
workshop 
can pay off 


with 


Power Feed 


Planer Molder Saw 


Three power tools in one— 
areal money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
Pen b .or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 


Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 

SEND FOR 
30-Day FREE Trial! exciting Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON "tsi power ous co. 

TODAY! E 


Sen CP TAL 


BELSAW POWER TOOLS ie 
922F Field Bldg., Kansas City, Mo. 64111 2 
Please send me complete facts about — |;.| 


PLANER- MOLDER -SAW and d 
details about 30-day trial offer. No 


obligation, no salesman will call. 


NAMI 
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175 S: SPORTS CARS 
You Can e from Kits 


g. you can 


arime 
Wilmington DE 


Send Check or Money Order $38.00 
Name 
Address: 


City, State: 
E|One Corp., P 


Photographic and 


Telescopes rom Celestron’ — eor: 
They Can Take You Places You've Never Seen Before 


Shown are five of Celestron's telescopes on a background photographed through a Celestron instrument. 
Available At Your Local Camera Outlet. 

With a Celestron, the modern standard of high quality, affordable telescope performance, you can explore the 
craters of the Moon, the rings of Saturn, twirling galaxies and glowing nebulae. You may use a Celestron to photo- 
graph and view terrestrial subjects. 

All Celestron telescopes have laser-tested. diffraction limited optical systems with hand-figured optics made in the 
USA 

Celestrons® are available from 1.2- to 14-inches in diameter including the world's most popular modern tele. 
scope, the versatile Celestron 8. And, remember, most 35mm cameras easily attach to the Celestron for photography. 

Free 8-page brochure or send $3.00 for 52-page full-color catalog 


Celestron International 
2835 Columbia St., (Box 3578-PS2) 


New dealer inquiries invited. 
Torrance, CA 90503, U.S.A. Telephone: (213) 328-9560 
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for anew job? A pay raise? Anew 
or 


Wit or phone for FREE 96 page Career Guide 
Sranton 


Institute of Technology, 263 Adelaide 
Toronto, Canada MSH 13 1-(416) 977-1929 


Address 


You can bud this 1140 ag n. 
home for under 


$16,000! Passive solar pius 
upar insulation cuts heat ble 


COMPLETE 13 pg. PLANS 
PKG.$20 STUDY PLAN $2 
HOMESTEAD DESIGN BOX 430; P - LANGLEY, WA 98260 


LOCKS MO 


tarn wu @) rea! jobs: All Tool 


—Materiais Supplies 
aen De. State of NJ = 
| Send for Appd. for Veterans. Send 


FREE BOOK Name and address for 
FREE book. 


2 
Little Falls, N.J. 07424 


oppi ig 
pronis. Earn quickly. 
Full or part time. Lea: 


[MORE POWERFUL 
BODY! 


YOU CAN: 
Gain Strength 
Lose Fat 


High-Cost Inflatable Boats! 
Why pay $600. to $1000. or even more for 
an inflatable boat? 


Sea Eagles pack small, last for years and 
cost $110. — $540. 

Canoes, dinghies and motormount boats 
for fishing, river running, camping and 
yacht tending. 


Write for our FREE brochure: Sea Eagle, 
Dept. PS2B, St. James, NY 11780 


Or phone: 
516-724-8900, 8:30 AM to 4:30 PM EST. 


GES 


at home, it's easy. Do | 


SATELLITE TV — THOUSANDS 


Easily built high quality metal parabolic antenna system from hard- 
ware sore mát. Ces an $200.00 ang one weekend o tom. 
plete. Our antenna wil receive al satelites, all channels, wil 
theirs? Our manual contains step-by-step plans, diagrams. pic- 
es. Ami and non. Tels everthing, Sand $18.95, US. 
funds today. ‘Company 
S Firestone Ave" PO. Box 24. Columbana, Ono 44408 

VISA or MasterCard accepted. $5.00 deposit for C.0.D. orders. 


We manufacture and sell high quality, lo J 


SUPER MAGNET & TREASURE FINDER 


00 POUNDS ee 


FREE T 
& LUMBER CATALOG 
Simp! v 


V oo varieties world's. 
er at reason 


| BOB MORGAN WOOD, Dept. PO2K89 
1123 Bardstown Rd., Louisville, Ky. 40204 


 — 


When Answering Ads 
Always Include 
Your Zip Code 


TILLER USERS... 


Can your machine 
do all of this? 


X Handle with just ONE HAND. 

K EVENLY break, turn & till soil. 

K Shred vegetation without tangling. 

* Leave NO WHEELMARKS or FOOTPRINTS. 


The TROY-BILT® ROTO TILLER-POWER COM- 
POSTER can do all this and more! That’s why 
serious gardeners consider it the 

finest tiller available. See for 

ourself! For complete details, 

OFF-SEASON SAVINGS, and FREE 

24-page booklet cli 


orem Roto Tiller-Power Composters 
tonne St. & 9th Ave., Troy, N.Y. 12180 


Please send the whole wonderful story of TROY- 
BILT® Roto Tillers includi and O 

SEASON-SAVINGS now in effect for a limited time. 
(Please Print Clearly) 


TROY-BILT® Tillers 


pem m SSS SSS Se SSeS ea a 


Name. 


Popular Science Indexes 

380 Madison Avenue, New York, N.Y. 10017 

Enclosed is a total of $_____m__(checck or money order). Please send: 
o's 0'793 O78 0'7 O76 075 
($1.75 each) LJ All nine indexes (1972-1980) for $9.00 


Address. 


City. State. 


‘YOU COULD 
LOOK IT UP’! 


Where? In Popular Science 
magazine. Where else! 
Now you can find that 
article fast... with no 
hassle in 1980 PS INDEX 


Over 3500 listings reference every 
item that appeared in the 
magazine during the year. Listings 
are grouped under the same 
headings used in the monthly 
contents page, so you know where 
to start looking. The 1980 index 
has been set in clear, easy to 


p. 
L (The above includes postage and handling. Allow approximately 4 weeks delivery). 
ee GAS GARS GARS URN: 


read type. Popular Science Indexes 
380 Madison Ave., New York, NY 10017 
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* 20" overall 


I blade 
* canvas sheath 


6 
CAMP 
AXE 


* fibe handle 
Mou 


steel 
sheath 


LIMITED TIME 
OFFER 


ONLY 


9 
* sawtecth on back SURVIVAL 
* sheath KNIFE 
* whetstone 


Send $2.00 for complete catalog. Catalog free unth order. 
send me — knife(s) at the Limited Time Offer of | 


Alabama residents add 6% sales tax 


Knives Available (Enter number(s) desired) 
, Quan. Quan. Quan. 
3 CIEL AES 
—6. -8 
9 


State — —.. Zip. 
VISA -MASTER CHARGE 
Card Number. 


Mail to: TIFFIN INTERNATIONAL, 
5-2 


P.O. Box 881, Dept. Clanton, AL 35045. 
Dealer Inquiries Invited 


FPN 
u-— 


PROFESSIONAL UPHOLSTERY 


AT HOME! SPARE OR FULL TIME . 


GET INTO 
n 


"a 2 chairs, divans, foots 
ad, umiy in 


p a ial 
} Tinta, We shots yor how and provi 
EVERYTHING needed to start: (1) Self-study 
program covering all phases, (2) All tools and 3 bi 
re kits for. 


V'FREE! 
1 "CAREER. 
1 um 


1 Aube cm. 
p 


ut 


ADDRESS, 


MODERN UPHOLSTERY INSTITUTE, 
8361 Field Building, Kansas City, Missouri 64111 


eDISH ANTENNA 


e PREAMPLIFIER $399 


— SOURCES - Ded - LOW 
! 
l 
! 
l 


$295 SATELLITE 
ANTENNA (10 FT.) 


SATELLITE T.V. INC. 
P.O. Box 3618, DEPT. S-2 
LANTANA. FL 33462 
SEND $9.95 PLUS $2.50 SHIPPING 
B HANDLING OR CALL OUR 24 HR. 
C.O.D. ORDER LINE (305) 845-3840 


NAME 
ADDRESS 


NOISE AMPLIFIERS - RECEIVERS AND MI 
seipsis aT S MM 


BEGINNER CAN EASILY UNDEPSTAND THE SIMPLIFYING TECHNO: 
LOGY BECAUSE WE MADE IT SO EASY TO LEARN. 


AND ENJOY EVERYTHING BEING TELECAST IN THE Wi 


r= 
T HUNDREDS PY AWS T 
i OF NEW WORKSHOP [| 
I Including Furniture, Toys & Much More! | 
J vane - —— I 
[| ADDRESS [| 
d 

l 

[ 


eim STATE n 
[| simo s1.00 ron CATALOG & VALUABLE DISCOUNT COUPONS 


li ROYAL PLANS i05. now windsor. NY 1255 


We mm n m SATISFACTION GUARANTEED mmm mumm mum 


idling. Remit total $299. ORDER NOW! 
Midwest Kole Co. Dept A-516, E 

Chicago, Ill. 60620. Founded 1936. M 

Sturdy leather bett cave avaliable - 5125 each. 

NUS! 2 knives lor $4.98 posipsid. Excellent value. 


UN-SKRU 


Amazing New Jar Opener 
OPEN ANY SCREW LID 
IN 3 SECONDS! 


New UN-SKRU Jar and Bottle Opener mounts permanently 
to underside of cabinet or shelf. Opens every size screw 
top—trom tiny tube to gallon jar—with scarcely any effort. 
Even opens press-and-turn "child-proof" pill bottles. 
"Best we've used"—GOOD HOUSEKEEPING 
Featured by Good Housekeeping magazine as one of 
"Half-dozen kitchen helpers no cook should be without." 
Also handy in trailer, boat, workshop. Wonderful for folks 
with arthritis. Unique gift. You must be pleased, or your 
money back. Only $6.95 + 85¢ p&h; two for $13.50 + 
$1 påh. 

Send Check or M.O. 20 day money back guarantee. 


l. PS-282, 1118 W. Lake, 
HOLST, Inc. pasan Tawas City, MI 48763 


*. ARevolutionary Sleeping Experience 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 
Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors. and it stores easily. 


Poo Merle Lane, Bensengiile i iL60106 


©CM11981251 J 
— — — = 


Take it camping, in your van, on your boat, in your sum- (Item 2339) 
mer home; sunbathe and float on it! ‘tone Settee 
Available in twin, double, queen and king sizes. inflates | ^ King Size (Item 2374) l 
in minutes with most air pumps or cannister vacuum. y  Add$6.95per bed for shipping and insurance. | 
(High-power air pump available—optional.) Made of sturdy l l [ded (item 0004) $29.95 
20 gauge poly vinyl, cleans with soap and water. Repair kit | sore eases (ltem 0005) $29.95 l 
and pump adapter included. | | CheckiM.O.Enclosed ^ Chai :| 
Don't be mislead by imitations. Insist on the original, MasterCharge |: AmericanExpress | Carte 
red velveteen The Air Bed. 10-day Free Trial. If not |; Visa D Diners Club Blanche | 
satisfied, return it within 10days for refund. Order now! Exp.Date. I 
CREDITCARD ORDERS Nevada Residents Calk: 
CALL TOLL FREE: 800-648-5600 800-992-5710 | 
OPERATOR NO. 48, 24 HOURS A DAY. 7 DAYS A WEEK 1c I 
Maple Lane, Bensenville, Illinois 60106 Zip 
I ien | 
ontemporary (Eeee 


Dept PS MF-032 u mn 
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sa SAVE YOUR 
- [NS let YOUR 


mai. do 
the snoenincG 


REVOLVING 
HOLE PUNCH 


Gives You 6 Sizes 


o00000 


5/64 3/32 7/64 1/8 5/32 3/16 


Cuts Out Clean, Round Holes 


in Leather, Canvas, etc. 


Now, use this easy tool to cut out 
clean, round holes fast—in leather, 


canvas, rubber, vinyl, plastic, card- 
board, paper and similar materials. 
Revolving Hole Punch has vinyl-cov- 
ered handles for comfort and easy 
handling. Heavy-duty construction 
assures you years of service. A valu- 
able tool in any household or shop. 
About 9" long. $4.98 + 95€ postage & 
handling. 2 for $8.98 + $1.50 post. & 
hdlg. (Res. of AZ, CA, CO, FL, IL, NY, 
PA, VA, VT, WI, add applicable sales tax.) 
Mail order with payment to address 
below. Satisfaction guaranteed or mon- 
ey back. 
TMM Revolving Hole Punch, Dept. PS022 
P.0. Box 9569, New York, N.Y. 10249 


Here's all you need 
to garden—and more! 


The Masport 


Home Gardener" | Use it ail 
is so light and versatile season long— not just 
you'll probably want to use it | Spring and Fall. 

for most of your gardening * Easy to Handle. Anyone | Send to: Masport America Inc. 
chores. In fact, 79% of Mas- | can use it—from older folks | Dept PS-22, 200 Gate 5 Rd., 


\ 
\ 
FACTORY DIRECT SALE 


The air-cooled, 1.3 HP. 34 cc $ 95 
2-cycle BUMBLE-BIKE MOTOR 
installs easily with just two Reg $199.95 


bolts. Motorcycle-type clutch port owners we surveyed to youngsters. It's small and | Sausalito, CA 94965 
eee cen ESAE yim use their Home Gardeners at | light so it won't bounce and 
FOR FREE BROCHURE least every 2 weeks—not shake you to death! Enjoy | Name___ ———— 
AND SPECIAL FACTORY REBATE OFFER once or twice a year like easy control. "e 
CALL TOLL-FREE most tillers! Heres why: e Affordable. Half to one- f. c— 


1-800-821-7700 * Lightweight. One-third | third the cost of big rear City. 
Ask for Ext. 1008N the weight of big reartine tine tillers—with four times 
Call anytime, including Sundays. tillers, just 76 pounds. So. the uses! State, 


In Missouri call 1-800-892-7655, ext. 1008N you can handle it easily No 


OR WRITE TODAY! extra muscle needed | For complete information, Zip. 
Da 1 ® * Tills, Cultivates, Weeds. | retum this coupon or call 
. Bumble-Bike Just adjust the working 1-800-227-2864 fron 
Dept. 8N, P.O. Box 1116 head to fit the job. (in California, 1-800-772-3589) | ©1982 Masport America Inc. 


Havana, FL 32333 U.S. Patent Pending 


You can have this incredible 
catalog of unusual technical 
ust for writing! 


Discover hundreds of top quality manuals, paperbacks, 
textbooks, and industrial handbooks on lathes, inver- 
ters, wind power, water power, machine tools, foundry, 
steam engines, precious metals, methane, welders, 
homesteading, crafts, electronics, woodworking, black- 
smithing, alternator secrets, three-phase motors, small 
business and much, much more! This is the most excit- 
ing technical mailorder bookstore ever! 


eLearn how to build a furnace for less than $10 that 
will melt aluminum cans and make castings using 
grocery store charcoal. 

*Discover a brand new picture book of exotic lathes 
and milling machines from the 1880's. 

*Convert any small car to electricity. Convert to LP 
gas, charcoal, wood, alcohol, hybrid-electric. 

eLearn about a new book revealing the secrets of the 
iron melting cupola furnace! 

Discover incredible how-to books on how to build a 
precision metal lathe, shaper, milling machine, 
brake, and more! 

*Superb collection of windpower books! Top rate 
line of foundry books. Lots of “how to.” 

*Top rate technical school textbooks on hydraulics 

*Superb books on wood stoves, hydroponics, do-it- 
yourself patents, prospecting, simple radios, dome. 
homes, watch repair, high mileage carbs, heat 
pumps, suppressed inventions and more! 


This is not a book club! Just the best books from the 
best publishers. Buy only what you want, when you 
want. We supply quality. Write for a catalog, and see 
for yourself. 

Catalog sent first class. Send 54€ in stamps to cover 
postage (US & Can). Foreign airmail — $2.00. 

Discover the best technical bookstore by mail ever! 
Write for a catalog today! 


test your skill. 


we 


Now you can build your 
own Mason & Sullivan 
heirloom quality, antique 
reproduction clock. 

Over 20 different models. 
available in do-it-yourself, 
pre-cut or semi-assembled 
form for ali levels of skill. 
Grandfather, Grandmother, 
wall, desk, mantle and more. 
All solid 34" hand-matched 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras 
mahogany. Imported preci- 
sion movements and chimes. 
Solid brass dials. Clocks 
you'll find challenging to 
make and at a savings you 


INE 2A AME, tem 


another minute. Build a 
Mason & Sullivan. It's well 
worth the effort. 


Send for our 
new 32 page 
catalog today. 


Lindsay, PO Box 12-AT Bradley IL 60915-0012 


o Send your new catalog. I've enclosed 54€ In stamps. 


D Please send me your new color 
catalog of top quality antique repro- 
duction clocks càn build. 

O I enclose $1.00 for catalog. 
Name. 
a —— o 
City/State _ Zip — 


Mason & Sullivan Co. 


Dept. 1328, Osterville, MA 02655 


L-LL22ll---—-------- 


* PRODUCES MORE HEAT THAN 2 OR 3 
HIGH PRICED STOVES 

* TREMENDOUS RADIATING SURFACE 
AREA GIVES YOU MORE HEAT WITH 
LESS WOOD 

* BURNS VERY LONG WITHOUT ADDING 
WOOD 

* ENGINEERED TO PREVENT DRUM 
BURN OUT 

* TESTED TO UL. STANDARDS 

* EASILY HEAT YOUR BIG FARM BUILDING. 


SPECIFICATIONS 

*Heating Capacity: 152000 BTU/hr. bottom drum 
243000 BTU/hr. double drum. 

*Conitruction: Door, door frame, fiue collar, draft 
control internal dratt channel of 13 ga. steet legs, 1/8 in. 
steet hinges, latch, catch of 3/16 in. steet nuts and 
bolts, Top Drum: Connector flanges, pipe assembly, 4 
nesting brackets, nuts and bolts. 

*Guarantee: -year trial offer. IO years against failure, 

*UL testing conducted by RF. Geisser, Engineers. 


PRICE: 
DELIVERED FACTORY 
TO YOUR DOOR PICK-UP 
$38.98 ........ $34.95 


$20.98. $17.95 


VISA AND MASTERCARD RUSH ORDERS 
CALL 1-800-321-9892 


Bottom. . 
Top .... 


OUR 25th YEAR 


SOTZ GARAGE SHOP HEATER 


$34.95 ee 


Before you spend $500 to $600 ona 
wood heater, try the Sotz Heater Kit for 
under $60...at our risk. If (within one year) 
you don't agree it out performs any wood 
heater money can buy, or (within 10 
years) if the kit cracks, warps, or burns up, 
your money will be refunded, including 
shipping charges. 

Kit converts a 55 gallon drum (not 
supplied) into a high capacity wood 
burner. Features large 1154 square door 
opening, cam-lock door catch, and 
spark-proof design. Patented internal 
draft channel, draft control, and airtight 
design allow controlled, efficient heat, 
while limiting metal temperatures of 
barrel, to prevent burnup. 

Use of draft control allows you to heat 
large or small areas, Basement installation 
heats your entire home. Great for your 
garage, workshop, or cabin. Top drum 
squeezes 60% more BTU's from heat 
normally lost up the chimney. Heavy steel 
kit bolts together quick and easy. 

Thousands in use by US. Army, Navy, 


(INSIDE OHIO CALL 1-216-236-5021) 
Or SEND CHECK OR MONEY ORDER... 
Sorry, no COD's. 


FREE info. about 55-GAL HEATER (SHOWN), Depts. of Nat. Resources, Agriculture, 
heating water, drying wood, fireplace-to- Federal, state and local government 


woodstove. 15-30 gal. kits also available. ^ agencies. 
Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


SOTZ MONSTER MAUL 


FAST-N EASY WOOD SPLITTING 


M 2 4. 9 5 DELIVERED 


*Splits most logs in one lick-worrt 
Stick. 
* No struggling lifting heavy logs up 
to high priced Power splitters. 
* Drop ‘em, saw “em, stand ‘em up, 
and split ‘em! 
* Forget Eu lost, stuck, or flying 
wedges. 
*No gasoline, no set-up, no take- 
down. 
* No wooden handles to replace. 
* No gimmicks. Just simple physics! 
We at Sotz have been making the 
same quiet offer for years: Try a 
Monster Maul at our risk! Within one 
year, if you don't think it's the fastest, 
least tiring method of spiitting fire- 
CALL TOLL FREE 1-800-321-9892 wood, let us know, and we will give 
Inside Ohio 1-216-236-5021 you your money back, including 
OR SEND CHECK OR MONEY ORDER. shipping . . . . Plus, is guaranteed 
Sorry NoCOD's against failure for IO years. 


OUR 25th 
YEAR 


SPECIFICATIONS 


Weight: Head-12 Ib. (Total 
weight 15 Ib.) 

Construction: High-carbon steel 

head, hardened 

High strength steel 

handle. 

-YEAR TRIAL OFFER. 

+10 years against 

failure. 

$19.95 Factory pickup. 

$24.95 Delivered to your door. 


Guarantee: 
Price. 


VISA or MASTERCARD RUSH ORDERS 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 
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Enjoy Satellite 


["youcan MAKE or REPAIR. HAA] 


you CAN MAKE or REPAIR HUTU NA 


j | 
AEA | CLOCKS Leus show yout nl 
| FOR FUN & EXTRA INCOME | 
With a SUPER ACCURATE New Mini Quartz 
| Movement Made in the U.S.A.! FREE HANDS! 
Two year Guarantee. Other Quartz Movements, 
| Dials, Numerals and Accessories also available at 
Nee, sab l — — VOLUME DISCOUNTS | | 
Better than Cable TV—Over 200 TV and radio all Us Today: 
services. Why waste money? Learn the whole | 414-248-1150 For MS ME ROMA ANIER | 
story and build a video system the family can | Or Send Your Super LOW Prices : | 
enjoy. No commercials, FREE movies, sports Order To: KLOCKIT 1.4: $6.50 ea, 10-24: $5.40 ca. 
and Vegas shows —worldwide, crystal clear | po Ox TEE ERA AT | 
LAKE s 


reception connects to any TV set. Big (8x 11 in.) 
book loaded with details, photos, kits — 

TELLS EVERYTHING! Satisfaction Guaranteed. 
Send $8.95 TODAY! Add $2.00 for 1st class (air mail) or call 
our 24 hour C.0.D. rush order line (305) 862-5068. 


GLOBAL ELECTRONICS, 
PO. Box 219-A, Maitland, Florida 32751 


“POCKET PAL” 


Vinyl 
Covered 
Knife 


en UPS 
Free 48 Page Catalog (You may include 754 for Ist class catalog mailing) [S933 OS c a a E 


YOU DON’T NEED 
CASTRO'S 


PERMISSION 
TO ENJOY 
THE UNIQUE 
HAVANA FLAVOR. 


4 


Pads 


Thin, slim, smart vinyl covered knife opens to reveal 
a sharp scissors, a screwdriver, bottle opener, nail 


file and razor-sharp knife. All the utilities a man 
needs and uses every day. Made of top quality drop 
forged steel for durability. Measures just 234" when 
closed. Only $5.98 each + 80¢ postage & handling, 2 
for $9.98 + $1 post. & hdlg. Res. of AZ, CA, CO, FL, IL. 
NY, PA, VT, VA. WI add sales tax. 


If you remember savoring and lingering over a fan- 
tastically mild and flavorful Cuban leaf cigar in the 
days before the Cuban embargo, you will be in- 
terested in this offer — and the story behind it! 
When the Cuban embargo hit, we and other small 


guemm—m-mmmmmmms 
To order, fill in and mail coupon to ATS2 


! THOMPSON CIGAR CO. ! 


200 N. Edison Ave., Dept. A752, Box 1839, Tampa, FI. 33601 


TMM Pocket Pal, Dept. PS022 manufacturers of fine custom-made cigars faced 155. TOM! Ship me the victory Sar ler under "wl 
P.O. Box 9569, New York, NY 10249 ruin. Our very existence depended on maintaining & money-back guarantee for only $10.90. 
the same incomparable quality we had staked our I Make Mine with This Wrapper: [| 
reputation on. O Candela (Lt. Green) Natural (Med. Brown) 
BEST BUY! The solution was pure cloak-and-dagger. One lo Check for $10.90 enclosed (Fla. residents add [| 
e dark night a few years ago a group of daring Cuban 4% sales tay) || 
expatriates put to sea carrying a precious cargo of 4 C Charge $10.90 to my 
EASY-TO-ASSEMBLE KIT Cuban tobacco seeds. After running a gauntlet of B^ Ovi C) Master Charge [| 
$ Cuban gunboats they finally reached their destina- B — ClAmericanExpress £ Diners Club I 
‘ony FOB. Broomall tion — Honduras. Here under almost identical con- 
For'3'6” diam. Other diami. from 4' to T^ at ditions of climate and soil, this prime tobacco M [| 
I 


flourishes to this day, far from its native land. This 

is the tobacco we use to make our superbly mild and 

flavorable cigars — cigars an expert can't tell from 
vana, 


MY OFFER TO CIGAR LOVERS | 


Iwill send you postpaid a variety of SO factory fresh. Fame 
cigars. Smoke one or a.half-dozen with my com- 


comparable savings. All diams. adjust to f Credit Card No. (Print ali digits) 


floor-to-floor hts. of 8'1/2" to 9'6". 


Charge Also Enter 


e) Below Your Acct. No. 


EXP.DATE p 


pliments. If these cigars aren't all you expect anda B 
great deal more, return the remainder by parcel post gi street [| 
Now! Within 30 days and LII refund your money. No a i 
questions asked. Your delivered cost is only $10.90 I cny siai zip 
Showroom & for 50 Factory-Fresh Cuban Seed Leaf Ci (OFFER GOOD IN U.S. ONU 
Warehouse [| " 
locatione in: LI SBS eS eS ae ae See eee 


TOLL FREE 800-237-2559 


fornia 


CREDIT CARD HOLDERS CALL 


4 Pomona Blvd IN FLORIDA CALL: 800-282-0646 
'omona, CA 91765 
Tel (714) 598-5766 
e Florida Hydraulic Log Splitter 


6556 Superior Ave. 
Sarasota, FL 33581 
Tel (813) 923-1479 


©The Iron Shop 1977 


CHECK IT OUT! 


There are more opportunities, 


PARTS ALSO AVAILABLE TO "BUILD YOUR OWN 


10-1/2 tons splitting force 
Fast splitting cycle ( 10-sec.) 
Splits logs up to 26" long 

5 hp BRIGGS gos engine 
Powerful 2-stoge hyd. pump 
Detent control valve returns 
to neutral automatically 


300 Ibs. 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
fals and workmanship. We believe il 

CALL OR WRITE FOR FREE BROCHUI 
To: The Iron Shop, Dept. 585, Bok 128, 
| reomol Pa 19008 Our Tel: (215) 544-7100, 


products and services offered 


in the "Classified Opportunity 


Mart,” immediately following 


‘© Split wood for your own use, split logs 

for profit, eorn money on rentals. Built 

from finest quolity components. 
D-YOUR-OWN". Sove Money! Top 
components at lowest prices. See our 


| Nome 


| Street 


| City 


L 
T 


this section. You may find just 


Comor Quoli 
Stamps catalog. 100's of other items, BIG SAVINGS! 


State. Zip 
We accept MasterCard and VISA. 


HE IRON SHOP 


MANUFACTURERS 


what you've been looking for. 


Lincoln, Nebraska 


SURPLUS CENTER EEE 7; c... 25:0: 
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DIRECT FROM 

U.S. OPTICS 

OUALITY SUNGLASSES 
AT FACTORY PRICES 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * 

No non-sense guarantee. 

FREE limited time only— Salas velour 


lined case with each pair of 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 


NOTICE: Don't be fooled by cheap 
imitations. These glasses are 
exclusively for U.S. Optics*. To make 
Sure fort qu best, order now and if 
not completely satisfied return for 
refund within 30 days. 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $20.00. #20P available in gold 
or silver frame. A $20.00 value only $7.95. 
Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. "30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility. 

30D gold frame only. A $30.00 value only 
$14.95. 2 pairs for $28.00. 


To order send check or money order to U.S. 
Dept. . Box 14206, Atlan , Georgia 30324. 
ER eard customers pleste Lil in cord and Bsp. date 


QUANTITY | MODEL «| GOLD | SILVER | PRICE 
20P 


Credit card orders may call 1-404-252-0703, 


Visa or Master Charge 8 


FREE case with each pair. 
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[ep 


GRIT GRABBER 


SAVES GAS 
SAVES MONEY 


This revolutionary, NEW Polyorifinite air 

distributing and filtering device: 

* PRE-FILTERS dust, grit and debris 
BEFORE it reaches your air filter element. 

* DISTRIBUTES CLEAN AIR to your air 
filter element evenly...reducing detri- 
mental air turbulances. 

* SAVES GAS by reducing waste 


IM you're like most of us, this is typically what you'd 
find at normal air filter change intervals. 


=> 


With 
the GritGrabber 


Without 
the GritGrabber 
A dirty air filter reduces your engine's efficiency. 
wastes gas and lessens mileage. The GritGrabber 
keeps your air filter so clean that you may NEVER 
HAVE TO REPLACE IT AGAIN...and, by keeping 
your air filter clean, it maintains the maximum poten- 
tial mileage of your car... and, because of the unique 
air-distributing qualities of the GritGrabber, it will 
INCREASE PERFORMANCE, REDUCE POLLU- 
TANTS and SAVE YOU MONEY! 
Studies show that a dirty air filter can reduce your 
mileage by as much as 15%...and, SAVING ANY PER- 
CENT OF YOUR GAS BILL is a substantial savings!” 
The GritGrabber is a substantially self-cleaning 
component and will normally last the LIFE OF YOUR 
CAR! It instalis in minutes and requires no tools. 


“Results may vary. U.S. and other patents pending. 


GRIT GRABBER 


GritGrabber 


C 


type air cleaners. 


$435 


plus $1.00 P&H ($5.85 each) 
Arizona residents add 5% sales tax. 


SATISFACTION GUARANTEED, 
OR YOUR MONEY BACKI 


B Encioseas —— tor GritGrabbers. |j 

l Check O Money Order O VISAO MC. O [| 

l Card No. — wwe] 
Name — - 

l 


Address — 


Year 


Model Engine 


The MUTUAL M&M CORPORATION 


P.O. Box 15146 


=- 

l CAR: Make — 
[| ~] 
i I 
I 


Phoenix, Arizona 85060 


I [ 
we -— 11982 MUTUAL M&M CORP. =» ame J 


Protect your 
cash &valuables 
against theft! 


SECRET LOCKED 
HIDE-AWAY 


looks like any 
wall outlet— 
Opens and closes 
ike a 
wall safe 


Defies detection. 

Holds cash, jewel- 

ry, other valuables. 
asily installed (ei- 

ther vertically or hori- 

zontally) in most walls 


in less than 15 minutes. 
Comes with special key 
to unlock it; easy instruc- 
tions. 


HOLDS ALL THIS! The Original 


WALL-IT- 


7&8" x3X" x2" 


E now 
LI “= only $1295 
+ 1.50 post. & hdig, 
Order now; give your home added security 
aget intruders. Send to address below, 
with payment. Or—to charge to Visa or 
Mastercard 
CALL TOLL-FREE 1-800-331-1750 
Aak dor Operator 402 
(In OI 722-3600) 
SAVE! We pay Ber on orders of 3 or more. 
(Res, of AZ, CA, CO, FL, IL, NY, PA, VA, VT, WI add sales tax) 
TMM WALL-IT, Dept PS022 
P.0. Box 9569, Church St. Sta., New York, N.Y. 10249 


[7 — — 10-DAY FREE TRIAL COUPON — —^ 


| POPULAR SCIENCE BOOKS pap | 
I Box 2018, Latham, N.Y. 12111 I 
Please rush... copy(ies) of HOW TO WORK WITH CON- 
| CRETE AND MASONRY (Book No. 040). | 
J enclose $3.95. plus $.89 to cover delivery and handling 9 | 
| charges: tor each copy ordered 
l Bill me later for $3 plus $.89 to cover delivery and | 
[ l 


handling charges, for each copy ordered. 
Name — 
Address — Apt m 
Cy — —— — — — Sui. E 


T Canadian Postal owl 
Money back within 10 days i not fully salistied 


D0 YOUR OWN CONCRETE 
WORK AND GET PRO 
RESULTS EVERY TIME 


— AN ORIGINAL 
POPULAR SCIENCE BOOK 


Want to put a concrete 
patio in your backyard? Lay up a brick wall? Put in a 
brand new driveway? 

Do these and dozens of other jobs with the detailed 
step-by-step instructions in HOW TO WORK WITH 
CONCRETE AND MASONRY. 

First, you learn the all-important skill of building 
forms — the secret of any good concrete job. Build 
them level, square and strong with this book at your 
side 

Then find out everything you need to know about 
transit-mix versus making your own concrete, how to 
order cement, mix it. cure it, pour it, trowel it and make 
interesting designs and textures. Over 200 how-to 
photos (plus many drawings) 


POPULAR SCIENCE BOOKS 
Box 201i 12111 


Popular Science Indexes 
380 Medison Avenue, New York, N.Y. 10017. 
Enclosed is a ot! of $-— check or money order, Pease sand 


Qe on om g7 on 
C Ali nine indexes (1872-1800) fr 39.00 


--------2-------------4 


n7 om” on on 


Sun. 
(The above melona postage and Pending Arow sop 


— | 


YOU SAW IT IN 


—BUT WHEN? 


n 
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I 
1 
I 
I 
1 
[i 
1 
1 
1 
[| 
[| 
J 


MAKE TOP MONEY IN 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 


ZIP CODE 


Edmund Scientific 


Astronomy, Microscopy, Biofeedback, 
Weather, Alternate Energy, Binoculars, 
Optics, Magnets, Magnifiers, Tools, 
Unique Lighting, Lab Equipment, and 
much more. Over 4,000 unique and 
fascinating products. Send for our 
FREE, colorful 1982 Edmund Scientific 
Catalog. . Today! 


Rush me your free catalog! 


Address 
City — 


State — Zip 


Clip And Mail Coupon Today To: 
Edmund Scientific Co., Dept, 8211 N-04 
Edscorp Bldg. Barrington. N.J. 08007 


No.3455 *1982 Edmund Scientific Co. 


FEBRUARY 1982 


" 2 In a tractor, what's 
P" beautiful is the way it 
"* works. And no tractor works more 
beautifully than Power King. Because 
there's no tractor quite like Power King. 
It's pure tractor, tough and practical clear 
through. With all-gear drive for extra 
power and traction. Durable as can be 
American-built with oversized compo- 
nents. Ground clearance twice as high 
as many competitors, for big implements 
and cultivating taller crops. In 6 models. 
up to 18 hp, plus 25 attachments. That's 
beautiful ! 

See your Power King dealer. Or send 
$1.00 for brochure and dealer list to 
Power King, 1005-A-2 Anoka Avene, 
Waukesha, WI 53186. 


Power Kine 


ONE TOUGH, BEAUTIFUL TRACTOR 


TUNE YOUR GUITAR 


Like A Professional 


$9.95 plus $1. 


abire and. handling 
M 


ED SALE, Studio 58B, Grand Island, Fla. 32735 


i GAS TO ELECTRIC —, | 


fixture, bulbs, detailed 
The 'RELITE' kit is 


instructions. 
available in both 115 volts and 12 
volts. Ask for the 'RELITE’ kit at 
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STORE UP TO go MN 
ii 


in this 3-tler 
LIBRARY 
BOOKCASE 


Sturdy 3-tier walnut-tone book- 
case of Kraftboard is perfect for 
Paperbacks or knick-knacks. Mea- 
sures 25 x 22 x 7%”. Assembles easily 
without tools. Only $5.98 + $2 shipping & 
handling. Res. of AL CA, CO, FL, IL, NY, PA, 
VA, VT, WI add sales tax. 
TMM BOOKCASE, Dept. PS022 

P.O. Box 9569, New York, NY 10249 


Cash in on the 
PROFITS in a 
Welding 


Business 
of Your Own 


Be Your Own Boss 
You can work part time . . . full time, right at home, no special shop. 
needed. You don't have to be a skilled mechanic. No experience needed. 
Foley Institute will help you every step of the way. Young men and women 
can make welding a profitable career. Retired persons can supplement 
their income 


Many Welders Earn up to $20.00 an hour 
Many skilled welders earn up to $20.00 an hour. After you complete the 
Foley basic and advanced courses you probably can too. The oppor. 
tunities for business are unlimited, Any metal product can break — and 
in most cases the best way to repair it is by welding. As the replacement 
cost of tools and machines go up. more and more companies and 
individuals are seeking professional welders to put their broken tools and 
machines back together again. 


Send for FREE Information 
For complete details on how you can start your own money-making 
business and receive your FREE Profits In Welding Information kit, write 
1o Foley Institute of Welding, 8044 Foley Building, Minneapolis, MN. 
55418. 
NO SALESMAN WILL CALL. 
NO OBLIGATION. 


r------------- 
| Foley institute of Welding 
1 8044 Foley Bldg. 

! Minneapolis, MN. 55418 


O YES. send me my FREE Profits. In Welding - 
Information kit. | understand there is no 
obligation and no salesman will call 


NAME. 
ADDRESS. 


WELDING 


INFORMATION PROFITS 
IN 


CITY. 
EEE 


MOST ADVANCED 
BICYCLE MOTOR 


Easy to Install. 

Only Bicycle Motor with 
Automatic Clutch. 

No Tire Damage. 

Easy to Operate. 
Better Throttle Control 
than Rear Tire Motors. 
Easy Pedal Starting, 
No Rope to Pull. 

Can Stop without 
Engine Kill. 

Fast Delivery. 

LOW COST—$188 
Plus $9 Freight. 


Send for FREE 
Bike Motor Catalog BM-1 


NORTHERN HYDRAULICS 


P.O. BOX 1221 DEPT. PS2 
BURNSVILLE, MN 55337 


612-894-8310 


WATER FROM YOUR OWN BACKYARD WELL! 


Opelika, Alabama—What can you 
buy for a nickel and still get some 
change back? 500 gallons of water, 
that's what! As a matter of fact, the 
electricity to pump 500 gallons from 
your own backyard well costs only 
S or 4cents! 

With this reliable, convenient source 
of water you can supply your home, 
your garden, and with a water well 
heat pump you can even heat and cool 
your home for a fraction of the cost of 
conventional systems! 

In the past, the cost of drilling a well 
made it uneconomical for anyone who 
could hook on to city water mains. 
However, as city water becomes much 
more expensive, backyard wells have 
become more and more popular. To 
hold the cost of drilling a well to an af- 
fordable level, an easy-to-use low-cost 
machine has been developed for the 
homeowner who wants to drill his 
own. Called the HYDRA-DRILL, it is 
already in use around the world, and 
an estimated 60,000 HYDRA-DRILL 
wells have been drilled to date. 

The HYDRA-DRILL can drill to 
depths of 200 feet, which puts you 
within reach of 90% of all the good 
fresh ground water in the world. The 
typical HYDRA-DRILL well can pro- 
duce over 4,000 gallons of water each 
day—just compare that with the 
average U.S. family consumption of 
500 gallons of water per day! 

The HYDRA-DRILL is remarkably 
simple to operate. It is completely 
portable, and can be operated 
anywhere..even in places a truck- 
mounted drilling rig can't get. Yet it 
can drill most anything the big, truck- 
mounted rigs can drill, and drilling 
speeds range up to 40 feet per hour. 

FOR FREE INFORMATION about 
the HYDRA-DRILL and how you can 
drill your own water well, send your 
name and address to: DeepRock 


Mfg. 224 Anderson Road, Opelika, 
Alabama 36802. Better yet—call our 
toll-free number. Call anytime 
including Sundays. 

TOLL FREE (800) 821-2280 


(Ext. 224) 
In Alaska and Hawaii, call TOLL-FREE (800) 821-3777 


VISITORS WELCOME! 
Monday-Saturday 


CLIP COUPON AND MAIL TODAY! 


224 Anderson Rd. 
Opelika, Alabama 36802 
1 want an economical dependable supply of good, 


pure water on my property. Please rush full 
information kit and prices by FIRST CLASS 


Zip 
1981 DeepRock Mfg. 


7 
Useful Tools 
in one compact case 


INCREDIBLY HANDY 
Pocket Wizard 


Only 24* square, but 
it's a giant helper - at 
home, in office or car, 


Contains. 


Illuminated 
Magnifier 


Keep another in your | Flashlight 
pocket and be ready for | inches/Metric 
any emergency. Tape Measure 


Takes one penlite bat- 
tery (included). Only 
$3.98 plus 95¢ postage 
and handling. Two for 
$7.50 + $1.70 post. & hdlg. 

(Res. of AZ, CA, CO, FL, IL, 


(up to 39") 
Magnet 
‘Screw Driver 
Knife 
Dividers 


NY, PA, VA, VT, Wi add 
applicable sales lax). Order Only $3.98 
stock #4149. plus shipping 


TMM POCKET WIZARD, Dept.PS012 
P.O. Box 9569, New York, N.Y. 10249 


New dog brush 

makes grooming 
fast and easy 

Twist - cleans 

itself... 

Twist back - 

it’s ready 

to use again 


No more messy brushes that clog with hair and are harder 
to clean than your dog's coat. 


This new Bristle-Clean, patented brush cleans itself with a 
twist (and perhaps a wipe if needed). Has 120 flexible 
bristles, 5/8" deep. Great for grooming long and shorthaired 
dogs, other pets. faster, better. Also great for rugs and 
furniture. 

Made of light-weight, long wearing, tough, washable plastic 
(smoother, more flexible than hair bristles or rubber). Your 
doq will love it, too. 

Only $2.98 each + 75« shipping and handling. 
2 for $4.75 + $1 shipping & hdlg. Order stock 
No. 4148. 

Send check or M.O. (Residents of AZ, CA, CO, FL,IL, 

NY.PA,VA, VT. WI add sales tex) 
TMMGROOMER Dept. PS022 
P.O. Box 9569, Church Street Station 

New York, N.Y. 10249 


BE vouR owN BOSS 


And Qualify For Valuable Tax Savings! 


You're only hours away from a Business of Your Own when 
you start to assemble your Struck-Kit Tractor. Once 

_ assembled (a weekend project), your Struck Tractor will 
* allow you to turn your spare hours into Cash! Over 30.7 
attachments allow you to tackle almost any "compact-size" construction, land- ^ «+ 


Send Now to: STRUCK KIT. Dept PS22, 


Cedarburg. Wis. 53012 


C1 CATALOG of Tractor Kit construction and money making uses (specify Magnatrac 1000 or 
$1.50. 


Mini-Dozer) $1.00. Both Catalogs. 


O BOOKLET of tips & procedures for using small crawler equipment. 
O MOVIE (8mm Color) of Tractor in action (specify Magnatrac 1000 or Mini-Dozer) 


Both Movies 


D PLANS for fabricating Tractor from local materiais (specify Magnatrac 1000 or Mini-Dozer)S7.00 


Both Plans 


scaping or gardening job. You'll be able to get in places 
where the "big rigs" can't and then charge your own 
price! Buy Factory Direct from the leader in the small 
$1000! crawler field and be one of the thousands of satisfied 
_] customers. Valuable Tax Savings now in effect! 


INSTANT SNAP-ON 
SNAP-OFF STRAPS 


|| with Pat. Quick-Release Buckle 
LUGGAGE CARRIER 


Lets you carry two items 
comfortably with one hand 
— or over your shoulder. 
Leather carrying handle; 
1" wide polypropylene 
strap; Thermo-plastic 
XY "quick release" buckle 
‘snaps on instantly; 
releases at thumb pres- 
sure. Supports up to 70 
Ibs. Only $5.95 plus $1.25 
shipping & handling. Order Stock #4166, Mail to 
address below. 


ADJUSTABLE UTILITY STRAPS 


Secure any loose gear anywhere - on car, boat, bike — 


travelling,camping,etc. Fast, sure tie-down for anything. 


Patented Thermo-plastic buckle snaps in place with 
iron grip. Quick-releases on thumb pressure. Strap is 
1" polypropylene; tensile load over 200 Ibs. Easily 
adjusts to desired length. Will not rot, mildew or fray. 
#4167 - 8 ft. length, $4.39 + $1.50 shipping , hdlg. 
#4168 - 12 ft. length, $5.59 + $1.50 shpg., hdig. 

SEND WITH PAYMENT TO ADDRESS BELOW 

(Pes, of AZ, CA, CO, FL, IL, NY, PA, VA, VT, WI add applicable sales tax) 
Readers’ Shopping Service, Dept. PS012 
Times Mirror Magazines 

P.0. Box 9569, New York, NY 10249 


CUSTO 


WE CUSTOM-MAKE GLASS SCREENS 
TO FIT ANY ARCHED, ODD-SIZE 
OR STANDARD DIMENSION 
FIREPLACE OPENING. 


We build our custom glass fireplace 
screens without compromise in materials 
or workmanship. The frames are crafted 
from heavy gauge steel. The glass door 
panels are 4" Pyrex®. Hinges, latches and 
mesh curtains are all extra heavy duty. 

We'll not only build you a glass screen to 
fit, it could last as long as your fireplace. 


Sion 


THE IRON SHOP 


MANUFACTURERS, 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
Mme the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
* PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
1737 S. Michigan Avenue, Chicago, Ill, 60616 


RAP Tra on tradet, heck 

Chicago, ii. B0616 S origan Aven Here C) 

Please mail me a Free Trial Lesson, Biueprints 
there is no 


Buliders 1 
Gbllgaton--no salesman vil cale 


NAMI 
ADDRI 
ITY. 


33 ways to help 


Send for free facts and color bro- 
chure to find out what career train- 
ing in the field of your choice might 
do for you—no obligation to buy 
anything now or ever. Now at home 
in your spare time, you can train for a 
money-making career. . even get a col- 
lege degree if you want. . .to help you get 


career programs— with no obligation to 
buy anything, now or ever, and no sales- 
man will call. Just check the one program 
that interests you most. You will receive ? 


great new career or advancement on your 


‘Your diploma or college degree is given to you for 
CDI. 


EDUCATION SERVICE CENTER, Dept. PCS12 


Scranton, Pennsylvania 18515 


you qualify forthe job you want! 


FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES 
— a RETO 


your 


if you feel it can bep you toward a better job, 
or an increase in salary. 


of your choice. There is no. 
obligation and no salesman will call. 
Could a Career Di 
$25,00010 $100, 


tricians as 
$11.25 an hour, auto mechanics over $8. 
an hour. And it's not only the money, but the 
fun of working in a job you like. 


will 
of your progress 


Mail coupon today for free facts and color brochure. 


P — — — — — —À —À € €— —— — amna 
way oy You | EDUCATION SERVICE CENTER, Dept PCS12 
privacy of your Scranton, Pennsylvania 18515 

Diploma or Col- || Please send me free facts, color brochure and full information how I can study at 
home for the career I have chosen. I understand I am under no obligation and no 


salesman will call. C] 


goo0000000 


ae 


Dad 000 of 


nz, I NAM 


Mail coupon today for free facts and color brochure. | appress. 


————— | 51705722227. 
SIXSTATUZ. 


1 AUTOMOBILES 


CORVAIR parts — Giant 300 page 
catalog $3.75: Clark's CORVAIR Parts, 
Inc. Shelburne, MA 01370. 


PROPANE-METHANE-NATURAL GAS 
conversions. CARS-TRUCKS. Build your- 
self. THOUSANDS SATISFIED USERS! 
Write; Fleming Engineering, KPS, Rem- 
sen, NY 13438. 


WATER Injector - Build Easily, Inex- 
ensively!! Free Information - Stamped 
nvelope. U & I, Box 4873-PS22, Boise, 

ID 83704. 


SAVE Gas new Teflon engine oil add- 
itive more power smoother engine free 
information JLS Sales 8 Holly Ct. N. 
Babylon, NY 11703. 


NEW Invention. 100 MPG. Car con- 
version $5.00. Guaranteed. Melotz Cor- 
poration, 2350 W47, Denver, CO 80211. 


DOUBLED ILEAGE REPORTED! 
"Fuelexciter" Pla .00! KRN, 
472A, Aurora, Uti 


CAN Alcohol Fuel Be Made? Aquahol - 
PS182, Box 2298, sandusky, OH 44870. 


AUTOMOBILE RE-TUNING FOR MAX- 
IMIZED. ECONOMY. Simplified tech. 
niques increase MPG 50 + % | DET) 
PREEN “Technecring, Box | 1506CC, 
Princeton, NJ 08540, Telephone (201) 
359-6046 (recording). 


BUILD YOUR OWN “200 MPG CAR- 
BURETORI” Join 60,000 determined 
Americans, Factual Report reveals docu- 
mented mil proven principles, Send 
$1.00. Research-PSB, Box 184, Anti- 

TN 37013. 


ELECTRIC CONVERSION | PLANS, 
Engineered, Maximized Perfor- 
mance, Economical,’ Uncomplicated. De- 
tails Free. 3E, Box 19409-AF, San Diego, 
CA 0211 


FOUND: The Fabled 
200 MPG Carburetor 


|| Doos it exist? We have tha original patent (now ex I 
pired) drawings and description secrets, of the legond- 
rl Carburetor! I 

| Alogodiy wit t a Ford 8 cyinder coupe achieved | 
205.5 MPG under normal diving conditions, accord- 

| ingto DOCUMENTED tests by a leading Car company | 

J 2! Canada, and others. Furthor Alegatons claim tnat 


for the news broke, ine o industry reportedly pan- | 
icked and the carburetor "faded" trom public view. 
1s thore a vaporzertype Pogue carburetor? Have otn- | 
er supar-miloago carburetors been buit? Could be | 
Possible that backyard mechanics are now using 
| fese secrets to buid working unis to modify sing | 
I designs, tor fantastic tuel savings? Are there 
Jairo tying t elever kaop s intormaten outa | 
your hands? For further information on how to obtain I 
| l this ad Report, send $1.00 (refundable with pur- 


| MPG, P.O. BOX 2133, DEPT. PS282 l 
Sandusky, OH 44870 


La R 


OLD CAR FANS: subscribe to HEMMINGS 
‘MOTOR NEWS, world's largest old car mar- 
ketplace since 1954. Over 450 pages of ads 
each month, crammed with thousands of old 
cars for sale — plus parts, literature, resto- 
ration shops and more. Only $13.75 for 12 
giant issues. Subscribe to the 'bible' of old 
car nuts today. Send to Hemmings Motor 
News, Dept. SP, Box 100, Bennington, Ver- 
mont 05201 


2 AUTO SUPPLIES & 
EQUIPMENT 
ALTERNATOR Generator Rebuilding 


Book. „Details: Hedelund Engineering, 
7505 Bı tine, Las Vegas, NV 89128. 


WORKMANS THIRD HAND fastens 
flashlight to forearm. Supplies light. 
ves both hands free. Auto, home, 
general utility. $2.00. Koteb-O-Matic: 
O. Box 111-8, Nekoosa WI 54457 


GENUINE SHEEPSKIN seat covers, 
$45 up. Betsy, 3500 E. Hampden, Engle- 
wood, CO 80110. 


POPULAR SCIENCE 


CLASSIFIED ADS $6.75 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Card (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $27 per line. DISPLAY-CLASSIFIED $370 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for April issue (on Sale March 15) 


is January 28. Send orders to Mary C. Ansbro, Classified 
Adv. Director, Popular Science, 380 Madison Ave., New 


York, NY 10017. 


UNIQUE, COMPACT, AUTOMATIC 
parts cleaning unit. (Patented) Cleans 
all types of parts, automotive, aircraft, 
mechanical. Nothing like it. Air operated: 
For professional or home mechanics 
Save hundreds of dollars. Over 1 


Hanfow U.S. Industries: P.O. Box 133. 
Los Alamitos, CA 90720. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


PLANS: Go-Kart $2.50, Mini Bike 
$2.00, Mini Car $3.00, Pedal Boat 
$4.00, 12' Sail Boat $4.00, Front Trac- 
tion Kart with Gearless’ Differentiel 
$10.00, Mini Jeep $3.00, 8 H.P. Trac- 
tor $10.00, soap Box $3.00, Mini Ve- 
hicle D.A., Chazy, N. Y. 12921 


PARTS Tires; clutches, motors and com- 
plete carts ànd mini-bikes at discount 
prices, 31/ Hp. motors $95, 5 Hp. $123. 
Send tor catalog. Northern Hydraulics, 
Dept. PS-MB. P.O, Box 1221, Burns- 
ville; MN 55337. 


5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it. Exciting! Order 
your FREE catalog today. Boomerang- 
Man. 312 Park, Monroe, LA 71201. 

HELICOPTER KITS: From $695.00. 
Information $2.00. B W Rotor, Towanda, 
Kansas 67144. 


CHOPPY ultralight single seat helicop- 

ter. Simplified construction - motorcycle 

engine, Informations $3.00. Polynova, 

Box 6705, St. Remi-Napierville, Quebec, 
ada JOL 21.0. 


AIRBOAT Propellers, free price list. 
Askey Propeller Co., 2, Box 174B, 
Keller, TX 76248. 


AIRCRAFT KITS 


Complete Detailed Plans 


BUILD A JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


‘only $1200 
HELICRAFT 
‚O. Box 16488-A Baltimore, MD 21217 


5A HOVERCRAFT 


BARTLETT Flying Saucer 
Plans/Supply Sources: $5. 
Herb Bartlett, P.O. Box 1 
dale, WA 98383. 


Complete 
0. Write: 
Silver- 


HOVERCRAFT Plans, Catalog $1.00. 
Universal Hovercraft, Box 281, Cor- 
TL 61242 


CAR Amazing Hovercraft built 
ily with ordinary tools. Lawnmower 
engine powered. Carries one man plu: 
Flies over land/snow/water. Complet 
plans and booklet. $9.95. Aero-Projects, 
Box 5118PS, Clinton, NJ 08809. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion, 
Free Brochure. RDA, Box 873- 
cord, NC 28025. 


Devise. 
N, Con- 


GRAVITY 


Seer TA RS 
va. 
Rana Rae fure DU 
EM E a mE 
SOR OCER TECHNOLOGY, Bos i IEGN ADD 
$10. TECHNOLOGY, Box 132-A, Eureka. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Kits - 24 
POWER and SAIL - 8 


lerable models - 
30'. Molded 
come factory 

y lactory supplied 
Save half factory-built cost. 


No experi ired. FREE 48- 
o experience requin 
E. Der 3800 West 


catalog. Luger, Dept. AC-82, 

Highway Burnsville, 

55337, 612-890-3000. 

all sizes 

Scott-McCulloch 
610 Merrick 


Minnesota 


EVINRUDE 1981 Bargains . 
. . $1.00 handling . . 
parts iu 


Electra Marine, 
1156: 


BOAT PLANS - FRAME KITS - PATTERNS - 
Hundreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 
Duckboats - Sportfishers. Easy, proven methods 
include instructions especially for amateurs to 
assure professional results. NO LOFTING! 
"SUPPLIES" - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books - Trailer Plans. HUGE 144- 

page catalog = $2.00. includes FREE “BOAT- 
BUILDING SUPPLIES" brochure. 

GLEN-L Marine 
9152 Rosecrans 
Box 756SP 
Belifiower, CA 90706 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - World's 
largest catalog - 300 Designs -8'/80' - Plywood - 

Fiberglass - Steel - POWERBOATS - Inboards - 

Outboards - Cruisers - Sportfishers - Hydro- 
planes - Runabouts - (KAYAKS CANOES - 
Large Selection) - SAILBOATS - Daysailers - 

Trailersailers- Multihulls - Motor Sailers - FIBER- 
GLASS - Cloth - Resins - Foam - C-Flex - CAT- 
ALOG $2.00 - "Inciudes FREE Materials Bro- 
chure - Hardware - Fastenings - Equipment - 
Riggingsails - Glue - Etc.” - (Book "AMATEUR 
BOATBUILDING" - In - Fiberglass - Plywood - 
Epoxy Wood Saturation Technique - $6.00). 


CLARKCRAFT 
16-S Aqua Lane, Tonawanda, NY 14150 


11 


DO-IT-YOURSELF 


ELECTROPLATING, Compl 
book. All Metals. Electropla 
Nonmetallic Items, $9. 
Tropic, Box 95P, Palm Bay, FL 32905. 


Coleman, Rt. 
Travelers Rest, SC 29690. 


ALCOHOL! 180 Proof! Make Chea} 
Fuel with Simple Still Plans/Reelpe 
Free Information! Desert-PS, Box 823 
H-B, Kingman, AZ 86412, 

NEW TEFLON GEL lubricates, every 
thing! 6 oz aersol $5.00 postpaid, Valu 
home Products, Box 41071-P Brecks. 
ville, OH 44141, 


LVER, dead batterys contain itl 
How to reclaim it. $5.00. Goldbond Ltd.| 
Box 10669B, Pittsburgh PA 15235. 


GIANT SCRE! 


'OFESSIONAL'" 


PROJECTION TV - “Don't Be Fool 
By, cheap, Imitations a, Build | Th 
esti" 


- Simple Construction! - FREI 
'OLI-VISION, 168R Dun: 

more St., Throop, PA 1851 

LASER 


HANDBOOK with burning, 


1400 CATALOGS listed and describ 


Sources everything, „ imaginable] 
$4.00, Masterlog, 19-À. 
CA 94930. 


ELECTRONICS 
book. see circuits work like ei 
Electronic Draftsman, Box 30 
Illinois 62448-030. 


HOW To clean carbon from engine| 
without removing heads. Send $2.00. 
Kerr Enterprises, Box 1897PS, Spring| 
Valley, CA 92077. 


DRAFTSMANSHII 
ines. $3 


PATENTED - Useful - Fun. No funds 
to market, E-Z Do-It-Yourself, $1.00 
SASE for Details, M C Electronics, 642 
N. Tillamook St., Portland, OR 97257, 


CUT HOT WATER COST UP TO 1⁄2 
INSTALL a Gas-Lok Timer on your 
ter. Set it to turn off when 
ep or at work. Turns on auto- 
at the pre-set time, Free Bul- 


letin, Minn, NRG Co. Dept. G 200 3rd 
St. N., Minneapolis, Mn 5 


5401. 


NEW! . . . REPAIR ANY TV . . . 
EASY Write: Research, Box 517. 
Brea, CA 92621. 


PROJECTION TV... Convert your 
TV to project 7 Foot picture . . . Re- 
sults equal to $2,500 projector . . . 
Total cost Less than $20.00. Plans & 
Leng $16.00. Illustrated information 
FREE. Macrocomaff, Washington Cross- 
ing. Pennsylvania 18977. Creditcard or- 
ders 24 hours 21 

NEW LASER WARS SABER $3.00 

LASER PISTOL PLANS $8.00 


E LA. 0 
CATALOG $2.00 
MORE plans, FANTASTIC RESULTS. 
SOLASER, Box 448B, Duarte, California 
91010. 


Plans- Parts- Wheels 
Catalog $1.50 


ARMOR PRODUCTS Dept. LT 
Box 290, Deer Park, NY 11729 


SCIENTIFIC SYSTEMS INC., 

[Now at last offers in kit or completed form| 
[such unique products as; Nightime vision de- 
ices, super sensitive directional mikes, low] 
and high powered lasers, micro-mini-voice 


ransmitters, ultra sonic devices, super high| 
oltage generators, intrusion and sensing de 
ices, scientific personal protection items,| 
and many other hard to find products. Send 
[1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. S1, Box 716 Amherst, NH 03031 


EAT SAUSAGE RECIPES 


page illustrated book explains saus- 
ing plus home curing and smoking 

at, fowl and fish. Over 100 recipes. 
equipment and supply 
has more information. 


The SAUSAGEMAKER 
2 Military Road Buffalo, N.Y. 14207 


, you can generate your own hydrogen and 
vert your automobile to operate on hydrogen 
. You get electrolyzer and auto conversi 
is and instructions, plus details on s; 
Je and generating hydrogen 
E! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box 873. 
Concord, North Carolina 28025 


FANTASTIC 
SCIENCE PLANS 


ero Conrad Laser Show sns 800 
ne Fuel 

drogen Generator yaroge 

Poet Gasoline Au Contes 
IHD Electrical Generator 

pw-Cost/One-Man Hovercral ..  - 
isy-to-Build X-Ray Machine .. . 
old State Laser 

isible-Red He-Ne Laser..... 
[5 KV Tesla Coil . steren 
fomputerized Electronic Robot ....... 4 


MONEY-BACK GUARANTEE 
— CATALOG $1.00 — 
RESEARCH & DEVELOPMENT 


Post Office Box 873 
Concord, North Carolina 28025 


7 
ips 
wey 6 
6 
5. 
0. 


NITROGEN LASER 
ild a 100 KILOWATT LASER for LESS 
jan $30. Use to pump DYE LASER. Com- 
plans and part aources for several 
'&igna offered by Ph.D. EXPERT, 


P.O. Box 257 
PRINCETON, N.J. 08540 


\— LASERS UNLIMITED 


Com and 
RUBY LASER RAY GUN one" a15 09 
CO2 LASER FOR BURNNG CUTTING... $1500 


BEGINNERS LASER VISIBLE RED and IR. . $10.00 


» LASER PISTOL and RIFLE... ......... $10.00 
» VISIBLE RED LASER LIGHTGUN. + $10.00 
» MULTI COLOR LASERS aaa $10.00 
» LASER LIGHT SHOWS |... $12.00 


» LISTING OF LASER BOOKS & COMPANIES $ 7.00 
LASERS UNLIMITED 
Dept. L1, Box 716, Amherst, N. H. 03031 


JUMP 
RAIN « IRRIGATE 
IRCULATE * SPRAY 


avy-duly rustproof ball- 
ing purnp.Stainiess. 
aft.1 HP 1200GPH 60" high. 
3000 GPH 25'well.5200GPH max 114" in. 
out Belt or direct drive. Use % HP or larger 
ney back guarantee Add $2 patge & hnding$21.95 
\BAWCO Box 35,Belle Mead, N.J. 08502 


~~ AMAZING ~~ 


SCIENTIFIC and ELECTRONIC 
DEVICES -1— 


PHASER shockwave and invisible FORCE 
IELD generators. LASERS for weapons, cut- 
ing. burning. cloud writing, holography and 
Special effects. NUCLEAR particle accelerators 
ind detectors. PLASMA, ION, HIGH VOLTAGE, 
AGH FREQUENCY TESLA COILS and LIGHT: 
YING Mors. TRANSMITTERS and CON- 
TROL devices for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA- 
SONICS, ULTRASONICS, ENERGY, CHEMICAL 
ind PERSONAL PROTECTION and SAFETY DE- 
NCES. SEND $1 for catalog of plans, kits and 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


LASER OR MASER PISTOL — COMPLETE 
Plans for Build- 
ing—$3.50 each 
P-Rod — $16.00, 

INVISIBLE FORCÉ 

FIELD—$2.50. MOON 
MAN RÜBOT- 0 

SOUND LASER ............- 

lon Aeronautical Lift System $5.75 

Real Ruby Crystal Yaa” loi educat onal 

use . -$225.00 

High Power COs Laser ...............99.75 

Catalog of super Science Projects $1.00. 

JACK FORD SCIENCE PROJECTS 
PO Box S48, Duluth, GA 30138 


GENERATE FREE POWER 


Cut heat and electric bills. Send for 
enlarged encyclopedic windmill/gen- 

erator report on sources, 
costs, instructions, ca: 
pacities, specifications of 
equipment now on mar- 
ket, and Henry Clews' 
famous Electric Power 
from the Wind. Only $8.98. Also Dwyer pre- 
cision, portable wind Speed indicator: $9.98. 
Both offers: only $16.88. FREE with ordei 
U.S. brochure Solar Energy for Heating and 
Cooling. MONEY BACK GUARANTEE. 

ENERGY UNLIMITED, Dept. 112 

219 Thorndike St. Palmer, Mass. 01069 


2000 WATT WOODBURNING STEAM TURBINE 


Build this compact RADIAL TURBINE with simple parts & 
‘tools, and deliver up o 2000 WATTS of generated electricity! 


Enjoy free heat & power, Send for 
energy Encyclopedia. Complete list 


do-it-yourselters, 
Energy Service 
14A Hughey St., Nashua, NH 03060 


12 HOME CRAFTSMAN 


PAXTON'S OUR NAME, HARDWARE'S 
OUR GAME for furniture and lamps. The 
source for special items, Catalog $1.50. 
Paxton, B-28, Upper Falis, MD 21156. 


CATALOG OF WORKBENCH COMPO- 
N 3 sets of plans, $1 refundable. 
ka Trading Co., P.O. Box 26367, 
neapolis, MN 55426. 


"GETTING Started 
$1.00. Whittemore, 
r, MA 02339. 


Stained Gla 
Box 2065X, Hi 


WATERBED plans. Build your own 
queen size bookcase waterbed with big 
savings and have the ultimate sleep. 
Send $7.00 to: Nieckar Enterprises Ltd. 


4" METAL Cutting Lathe $80.90. 
Taig, , 15048 Proctor, Industry, “CA 


MEASURE ENERGY, Your location, 
Catalog. Solarwind, 3800 E. Hampden, 
Englewood, CO 80110. 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyramid ` Product: 
Dept. M. 3736 South 7th Avenue, Phoe- 
nix. AZ 85041. 


14 ENGINES & MOTORS 


ENGINES to 19 H.P. for Mowers, Till- 
ers, Hobby. Repair manuals parts, Tre- 
mendous savings. Fast, dependable. Ti- 
lustrated price catalog $1.00. Ashland 
Small Engines, Ashland, MO 65010. 


15A ENERGY SAVING 


PALOMA instant water heaters, dis- 
count prices, Paramount Supply, 627 
Hazel St., Allentown, PA 18102, (215) 
821-7741. 


EASY Home Heat Lo$$ Formula, 
$1.00 & Sase. P.O. Box 32220, Fridley, 
MN 55432. 


FLANNEL SHEETS, 100% cotton, 
90x108, $12.50. All sizes. Free catalog 
swatches. Clothcrafters, PS, Elkhart 


Lake. WI 53020. 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal, Save money. 
Complete instructions $7.00. Western 
Research. Box 1061 PS, Woodland Hills, 
CA 9136 

SAWDUST BURNING FURNACE — 
Build yourself. Write — Fleming Engin- 
eering, Remsen, NY 13438. 


. MAKE IT YOURSELF! Stove polish 


formulas, soot deystroyer formula, both 
P.O, 75. 


for $3.00. Info. Associates, 
Brady Lake, OH 44211. 


1S 200 MPG Po: 
282, Box 2133, 


MEAT House, Preheat hot water using 
fireplace. Step by Step instructions 
$50; Scott, P.O. Box 605, Peoria, IL 


Free Literature, PS- 


pennies per hour, 
PA 


2, 6584 Ruch Road, Bethlehem, 
18017. 


15B ALTERNATE ENERGY 


PLANS - Solar Water Pre-Heater, 
simple parts cost $150, Guaranteed, 
$9.95. EASIPLANS, 12 Union Ave., El- 
wood, NJ 08217. 


SMOKELESS WASTE OIL STOVE KIT 


Information $1.00. P.O. Box 4355, Ro- 
chester, NY 14611-0355. 
INVERTER synchronous, brand new, 


50 amps 240 volts AC output. Vedder, 
ON300 Woodvale, Winfield, IL 60190. 


AMAZING WINDPOWER FACTS. Know 
the truth, save $$$$$. Complete infor- 
mation $5.00. S&R Electric Inc, PS, 

lox 404, Rockport 18382. 


WIND Generator, Build your own for 
about $300, Free information. Send 25€ 
to cover postage to: Wind Energy, PS, 
P.O. Box 841, Paradise, CA 95969. 


ENERGY Independence can be yours! 
Our new 1500 watt wind generator will 
allow vou to produce your own power. 
50% Tax credit. Information $4.00. 
Dealer Application pack $6.00, Wind- 


Box 1, Site 2, RR6, Calgary, Alberta | power, Box 158 Dept. C, Stanwood, MI 
T2M 4:5. 49346. 
“FREE” Industrial Buyers Catalog for DARRIEUS ROTATING AIRFOIL Sys- 


Home Craftsmen. Buy at same Low 
prices as large Industrial Plants. Turn- 

36-SD, Letchworth Street, Buffalo, 
NY 14213, 


12B MOBILE HOME 
OWNERS 


MOBILE HOME HEATING BREAK- 
THROUGH. Heat mobile homes with 
wood and coal utilizing central heating 
system. Eliminate your dependence on 
fuel. Weekend project. Fact sheet and 
plans send $7.70, Ackinclose Dist, Box 
323, Youngwood, PA 15697. 


13 TOOLS & MACHINERY 


m Generates 2Kw Electricity! Most Àd- 
inced Concept in Windpower! Complete 
Plans: $6.95. Glenvale, Box 358f, Sta- 
M6P 3J9 


$8.75. 
Low power celis $9.00. Kenneth Poste 


ouri 63136, 


1742 Dowd, St. 
314-522-6667. 


SOLAR cube, AM-FM radio, flashlight, 
power panels and more. Free brochure 
write: Syntar, P.O. Box 1067, Wood- 
bridge, VA 22193. 

SOLAR-measure the energy before in- 
xesting hundreds. Only $9.95 for Solar 
Gauge Plans, Advanced Technology De- 


sign, 191 Chaparral Dr., Paradise, CA 
9596: 
SOLAR heating plans Simple! Sai 


Easily built! Guarantee $3.00. 
3308 Benton Circle, Modesto California 
95350. 


LATHES — Unimat — Maximat 
Sherline — Machinex, Catalog $1.00. HYDROGEN - Electrolyzer pla: 
Shop Supplies $1.00. Campbell, 2100F | $10.00. L. Spicer, Lineville, 10 
Selma Road, Springfield. OH 45505. 50147. 


HYDROGEN - ACETYLENE! Super 
fuels Complete direction. 

facture. No special equipment needed. 
Hydrogen - $3.00. Acetylene - $2.00. 
Horizon Enterprises, Box 3334, Enfield, 
Connecticut 06082." 


VACU-STACK CHIMNEY CAP 

ELIMINATES wind induced downdraft, 
Keeps out debris, animals, snow, Im- 
proved Consumer Products, Box 1264- 
PS2, Attleboro Falls, MA 02760. 


COMPLETE 1981 SOLAR HEATING 
PRODUCTS CATALOG! 
EVERYTHING for ACTIVE and PASSIVE Solar Heat- 
ing, includig Kalwall's Sun-Lite® Glazing and Thermo 
Sicage Sins ps diii i fd ahany errem 
Order ali materials trom one expert source. 64 Pages, 

15 sections, $3 ppd. Visit our retail Store. 


SOLAR COMPONENTS CORP. 
. P, Box 237 
Manchester, NH 03105 


FREE ENERGY 


Extract abundant free energy anywhere 
using permanent magnets, Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. — Only: $15.00 
RESEARCH & DEVELOPMENT 
PO Box 873 
Concord. NC_28025 


16 PLANS, BLUEPRINTS 


CATALOG ELECTRONIC | DESIGNS. 


007i. 


17 BURGLAR/FIRE ALARMS 


FINEST Equipment! Save! FREE CAT- 
ALOGI A.A.S., 186C, Oxmoore Road, 
Birmingham, AL 3520! 


UNIQUE CRIME STOPPER! Install 
strong chain alarm on your doors. Forced 
entry will set off piercing shriek, Stops 
thieves cold, $6.95 to: Snow Enterpri 
ea, )ghOx 117 PS. Rochester, Mich. 


18 CAMERAS & PHOTO 
SUPPLIES 


SAVE $88. Free Photographic Cat 
log - 35mm, Super B, 16mi pplies. 
Superior 4422493 Wells, Chicago, 1L 
60610. 


21 HOBBIES / COLLECTIONS 


COLLECT Military Medals, List 5i 
verno. Box 387 P8, Baldwin, NY 11510. 


22 JEWELRY 


CLOSEOUT Jewelry. 55e dozen. (Cat- 
alog .25c). ROUSSELS, 107-1635 Dow, 
Arlington, MA 02174. 


25 FORMULAS, PLANS 


POOR OLDE RICHARDS ALMANAC of 
over 5,000 Formulas, Hints and Tips, 
Rush $2.00 For Your First Edition Copy 
to: Nile, 14a Hughey Street, Nashua, 
NH 03060. 


MONEYMAKING FORMULAS - THOU- 
SANDS! CATALOG $3.00 (REFUND- 
ABLE): GWA6, Box 193. Brookfield, 
WI 53005. 


PROFIT by making tarnish remover 
at home for self or sale. Polish silver in- 
stantly, just dip and wipe dry. Safe. 
$1.00 plus self addressed stamped en- 
velope gets vour formula, 130 Klein 
Court, Lakeland, FL 33803. 
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HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 
Here is a wealth of prac- 
tical, accurate and clear 
Information and. instruc: 
Won that can save you 
thousands, or make you a 


people in every walk of li 
daily. 1n this gold-mine of 
tind formulas and recipes t 


‘book. you too will 
‘almost everything 


and exciting way of doing things. As indispen- 
E) ictionary. Satisfaction guaranteed, 
jes hard cover-cloth binding. Only 
s $1.78 postage & handling. 
Dealer's Inquiries Invited. 
EMBASSY SALES Dept. PS-61 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY 


LABORATORY Chemicals- Glassware, 
Catalogue -$1.00. Young- Edisuns, 934 
South 13th. Manitowoc, Wisconsin 


ge 1981-82 
chemical 


NEW 200 


log, list 


Rochester, New York 14624. 

ECONOMICALLY Priced! Chemicals - 
Apparatus. Catalogue-$1.00. Hagenow 
Laboratories, 1302 Washington, Mani- 
towoc, Wisconsin 54220. 


CHEMICALS & Laboratory Equipment. 
yara Scientific, P.O. Box 1677. Newark, 
NJ 07102. 


CHEMICALS, Supplies book, $1.00. 
Laboratory Sales, Box 161-B, Brighton. 
MA 02135, 


CHEMICALS apparatus, project book 
wide selection, Cat Poe. 


‘atalog $1.00. Send to 


NEW . .. FREE... SPRING CATA- 
LOG! Top real estate values coast to 
Coast! Please specify type property and 
location desired. UNITED FARM AGEN- 
CY, 612-PS, West 47th, Kansas City, 
MO 64112. 


LIQUIDATING lake living land Mich. 
igan, Florida, Texas, Arkansas, Missouri, 
Okl North "Carolina, "Bahamas, 
‘Tennessee. 


~800-521-4996. P.Liquida. 
ins, MI 48020. 


Phone tree 1 
tors, Box 67, Drayton Pl 


PROPERTY & Lake Frontage from 
$47. to S107. per acre in Canada. In- 
vestment potential. 2 Year exchange 
privilege, Send for FREE CATALOG. 
ANADIAN ESTATE LAND, Dept. 22C, 
286 Lawrence Avenue West, Toronto. 
Ontario. Canada. M5M 3AB. (416) 
189-4536. 


SAVE $25. 000 Building Your House. 
Detailed Report: Send $1.00 Refundable, 
to: Consumer Associates, Box 13257L, 
Pittsburgh, PA 15243. 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" . . plus nation- 
Wide listings - $2.00." Lands, Box 
19107-FB, Washington, DC 20036. 


34 CAMPING 


EQUIPMENT & TENTS 
FREE Discount Catalog, Backpacking, 


Camping. Campmor, Box 407-P, Bogota, 
NJ 01603. 


35 AQUARIUM SUPPLIES 


BUILD YOURSELF & SAVE $$$$. 
Plans for acrylic aquariums. all glass 
aquariums. Tidal action, aquariums, Ter- 
rariums, only $4.95 each. ATD, P.O. Box 
518, Paradise, CA 95969. 


39 EARTHWORMS, 


CRICKETS, FROGS 


Raise Fishworms, 
Red _wigglers — 1000 — 


Street, FREE Literature. 
Cricket: 
$5.95. 5000 
CHEMICALS Laboratory Apparatus 


Catalog $2.00, The Chemical Shed. P.O, 
Box 748, San Bernardino, CA 92402- 


1000's OF CHEMICALS 
Low PRI sware. Call or write 
for 300 pg. catalog. Chem-Lab Supplies, 
13814  Inglewo Hawthorne, CA 
90250, (213) 973-2391 


GRAVITATION Associations BREAK- 
THROUGH Book - $5.00 Refundable. 
3204 Breeze, Austin, TX 78722. 


27 PLASTICS 


CASTOLITE Liquid Plastics. 
clear, colors, For casting, embedding. 
coating, fiberylassing: in industry, lab- 
oratories, craft work. Reproduce’ vour 

ith our mold materials. Profit- 
ed Catalog $1.00. Casto- 
82B/PS, Box 391, Wood- 


Crystal 


Tilustre 
Dept, 


abl 
lite, 
stock, IL 60098 


29 LOG CABIN & 


HOME BUILDING 
BUY LOG HOMES WISELY. Free In- 


formation, Perspectives, Box 137B, New 
Rochelle, NY 10802. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


LEARN Gardening And Landscaping 
at home. Free booklet, Lifetime Career 
Schools, Dept. A-992, 2251 Barry Ave- 
nue, Los Angeles, Calitornia 9006. 


BEAUTIFUL PRODUCTIVE GARDENS. 
Soil improvement process guarantees 
dramatic increased productivity refund- 
able $3.00. Harold Nelson, Box 50066, 
Birmingham, AL 35214. 


32 REAL ESTATE 


CALIFORNIA. Acreage, Lots. 
down. $40 monthiy, 4602 Ethel, 
man Oaks, CA 91423. 


$40 
Sher- 


$42.50. Postpaid w 
free Book on How and Where to Sell. 
Carter Farm — 12, Plains, GA 31780. 


40 HUNTING & FISHING 
INFORMATION 


QUAIL AND EQUIPMENT CATALOG. 
Also booklet "How To Produce And 
Sell Quail Year Around." Send 25e. GQF 
Manufacturing, P. O. Box 1552-K, Sa- 
vannah, GA 31498. 


42 FIELD GLASSES, 


TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms. 
Telescopes, Binoculars, ete. ' Jaegers. 
691G, Merrick Road. Lynbrook. NY 

563. 


43  GOV'T. SURPLUS 


LET Gov't Surplus Make You Rich! 
Complete Info $3.00 "Surplus" P.O. Box 
357 Bear, DE. 19701 


ICK-UP'S $18.40! Jeeps $16.30! 
Cars $14.50! 675,000 Items. Your ares 
New Directory. "$2.00 (Guaranteed). 
Government Surplus, Box 5731-B, Pas- 
adena, TX 77505. 


"GOVERNMENT SURPLUS" JEEPS 
$17.00! Buy Direct - Your Area. 900,000 
Items! Largest OFFICIAL Directory. In- 
cluding Government OIL LOTTERY Re- 
port. $2.00 (Guaranteed), GOVERN- 
MENT Reprints, Department A-10, 4620 

Northwest, WASHINGTON, 


Wisconsin 
DC 20016. 


BUY 500,000 Items (including jeeps) 
; . . low as 2e on dollar. Most compre- 
hensive, TRUTHFUL Directory available 
~ $2 - Moneyback guarantee, “GOVERN- 
MENT SURPLUS DISPOSAL", Box 7841, 
Reading, PA 19603. 


JEEPS - CARS - $35.00! - 700,000 
ITEMS! - GOVERNMENT SURPLUS - 
MOST COMPREHENSIVE DIRECTORY 
AVAILABLE TELLS HOW, WHERE TO 
BUY - YOUR AREA - $2 - MONEYBACK 
GUARANTEE - "SURPLUS INFORMA- 
TION SERVICES”, BOX  3070-A2, 
SANTA BARBARA, CALIFORNIA 9310! 


FREE! Big Spring Catalog! Over 5,400 
country properties described, pictured! 
Land, Farms, Homes, Businesses, Recre- 
ation, Retirement Buys! Selected best 
thruout the U.S, Over 700 offices, 43 
states All Across America! Yours FREE 


from „the | World's | Largest! STROUT 
REALTY, Inc. 7 S. “Dearborn, Dept. 
S810. Chicago, IL 60603" 1800-641. 


4266. 
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1982 SURPLUS Army, Navy store 64 
page illustrated catalog. Send $2.00. 
Ruvel, 3037 North Clark, "Dept. 
M2. Chicago, IL 60657. 


GOVERNMENT SURPLUS! Millions of 


items (including Jeeps) . . . low as 1c 
on dollar! Most complete Directory 
available. $2.00. DISPOSAL, Box 


19107-FB, WASHINGTON, DC 26036. 


46 PROFITABLE 


OCCUPATIONS 
FREE Catalog. Repair Air Conditioning. 


refrigeration. Tools. supplies, full in- 
structions. Doolin, 2016 Cantón, Dallas, 


ody. 
guide you, free. We 


Become No- 


tary Public now. We 
sell notary needs. Raise your image. job 


value. income, Assistance nationwide 
Brochure: Gulf, 234 Club-B, San An- 
tonio. TX 78201. 


3 Pool Table Plans 
1 Bumper Plan. 
3 Cue Racks 
All included in 


A guide to building and repair of biliard tables 
.95 + .75¢ mailing. Millions of tables need 
cloth and repairs - work from home. 
Billiard equipt - complete line. illustrated 
informative catalog 1.25. 
Great River Ei 
Box 55 Desoto Wisc. 54624 


50 


MAGIC TRICKS, 
PUZZLES, ETC. 


FUN Catalog $1.00. Tricks, Joki 
Smoke Bombs, Abracadabra '. SI 
Scotch Plains, New Jersey 07076. 


52 STAMP COLLECTING 


UNITED NATIONS 3 Complete 


Sets, 256. ABI . Cornetta, P 
1509-P. Lake Placid, FL 33852. 

OLD U.S. Stamps on approval, Chi 
ter, Box 153558, Philadelphia, 


rent stamps - only 10¢ with fi 
c worldwide approvals, Nazlo, Bi 
OE, Audubon, PA 19407. 


qiMORLDWIDE COLLECTION | R 


<> MY PROVEN WAY TO 
YOUR OWN BUSINESS 


You can start it for less than $250! 
Never betore offered, 10 years proven. CASH busi- 
ness from home, van, store. NO BIG INVESTMENT, 
start small, grow as you wish. No franchise fees 
NATIONAL ADVERTISING program supports you. 
Free details: Jack the Knife Sharp Shops, 3020 
Bridgeway #105, Sausalito CA 94965. 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your 
home. Knowledge or experience not 
necessary. Get started in spare time. 
Turn your spare or full time into cash. 
No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


P.O. Box 1411, 
, Hickory, N.C. 
20601 


47 BOOKS & MAGAZINES 


GOOD USED BOOKS. Wide variety, in- 
telligent selection. Libraries buy regular- 
|y; you can too! Science. sports, histo: 
fiction, art, illustrated books, over f. 
Other subjects. Send a dollar for class- 
ified listings of 20,000 titles, prices. 
Editions, Desk PS, Bóiceville, NY 12412. 


Used stamps! 300 _ differe! 
$2.00: 500 different $5.00; 750 diffe 
ent $11.00; 1,000 different $26.0) 
Burke's Stamps, Box 219-P, Glenshay 
PA 15116. 


FREE, U.S. Mint Set. Approvals. Hi 
debrand, Box 4867, Santa Clara, d 
95054. 

U.S. 6 commemorative, plate bloc 


51:007 approvals. Gordon Davison, Có 


toocook, New Hampshire 03229. 


approv les Qe. "I184 Union, San 
cisco 94123. 


2,000,000 STAMPS - 150 countrie 
2¢ gach. Belden, Box 4149, Dearbo 
3 à i 


FREE 220 United | States a 
Worldwide Stamps, Appro' 
Pops, Box 1427, * Beohiflower. CA "o0:08. 


FREE Worldwide packet, Penn: ny m 
provals. Froelich, Box 412-B. Mort 
Grove, IL 60053. 


300 DIFFERENT Worldwide. 
286, With Approvals. R.G. Sales, B. 
065, Ji NY1 


PENNY Approvals! Regardless Cata 
logue! Kloster, 4164—52nd Street, Sa 
Diego, CA 92105. 


ROYAL WEDDING PRINCE CHARLE 
COMMEMORATIVE, 40 Year Old Unite 
States Airmail, ploration, Dis 
ney. Norman Hoekewell, Mediev shi 
Knight, Locomotive. 10¢ when requ 
ing" approvals, Douglas Cook, Depi 
PS-12, Las Vegas, Nevada 89133, 

100 DIFFERENT U.S. 
applicatns, Bradley, Midlothian, 
23113-0425-S, 


25¢ to approva 
Virgini 


TOPS! 100 Popular Pol 
(All Different Only 25e. My: 
PS2, Camden, NY 13316; 


FREE! 55 Differeni 
angles. Space, Others! Re 
rovals, Baird, PS 60, Box 8 
land, OR 97207. 


38, Port 


Books Found, Send 


OUT-of-Print 
51 Maple Ave., War- 


Wants. Booklook, 
ick, NY 10990. 


PUBLISHERS’ OVERSTOCKS, BAR- 
GAIN BOOKS. 2,000 titles, all sub- 
jects! Free Catalog: Hamilton's, 98-72 
Clapboard, Danbury, CT 06810. 


FIND THE MONEY TREE" become 
wealthy in the 80's details, Jack Higgin- 
son, P.O. Box 914, Santee, CA 92071. 


GOLDMINE! Hundreds of how to and 
self improvement books, FREE catalog. 
D & S, Box 4626, Roanoke, VA 24015. 


INDEXES to POPULAR SCIENCE 
lable: full set of 10 for $10, p 
paid. For 1981 only, send $1.75 to: 
ULAR SCIENCE INDEXES, 380 Madison 
Ave., New York, NY 10017. 


48 


THIRD WORLD CHESS. 3 Player chess 
game, Details and instructions. 9.95. 
TWC, POB 909-BOl, Wilmington, VT 
05363-0909. 


TOYS & GAMES 


49 JOKES & NOVELTIES 


FREE World's Leading Novelty Cata- 
Jog. 1600 Jokes. s. Science, Sports, 
Hobbies. Johnson-Smith. Colt. Mt. Clem: 
ens, MI 48043. 


10 ISREAL - Approvals, W-B Stam 
Co., PS, Wilkes-Barre, PA 18703-0758. 


GREAT Gift - U.S. approvals and wan 
list service - Send 25c handling. Th 
Stamp Boutique, Box 865, Wheeling, I 


WOW! 50 All Different Germany-104 
Super collection of genuine German Con: 
memoratives. Definitives, Airm 
Values. Free Big 
stamps from our approval service. Bu 
what you like, Return balance promptly 
Send 10¢ today! Thank you. Jamestow 
Stamp Co. Dept. A22PS, Jamestowr 
NY 14701. 


FREE! Big Bargain Catalog 


- New Edi 
tion listing thousands of bargains in 
cluding U.S. & B.N.A. stamps, packets 


albums. accessories and supplies. Als 
Fine Stamps from our approval service 
Buy only what you like. Return balanc 
promptly. Thank you. Jamestown Stam] 
Dept. E22PS, Jamestown, NY 14701. 


SIN REERA 


125 diff. genuine stamps inc 
Pictorials of “animals, 


FREE 
GRENADA 


tion for examination at home 
Buy any or none, cancel se 
vice anytime. SEND TODAY 


MISSION PS1, PLACENTIA, CA 9267 


SATELLITE TV 


TELLITE , TELEVISION. | Receivers 


N Reference Manual and Buyers 
ides, comprehensive educational, lay- 

engineer U.S. $35.00 plus $2.50 
dling: Lee Electronics, Box 4127, 
wnee Mission, Kansas 6620: 


RECEIVE 80 television channels by 
jellite! Secrets . . , $1. Meier, Maple 
-S2, Charlevoix, Michigan 49720. 


RADIO, TELEVISION 


CABLE TV DESCRAMBLERS AND 
INVERTERS. Plans and Parts. 
buy, For ‘informs nd $2.00. 


lon 
D Electronics, P.O, Box 21, Jenison, 


49428. 


POLICE Scannen als, Radar De- 
fore HDR. Box 19224. Denver. CO 


"Downcon- 
under $50.00. Catalog: $2.00 
efundable). NDS. Box 12652P, Dal- 


36c TUBES. Radio & TV! Free Color 
talog, Cornell, 4217S University, San 
lego, CA 92108. 


and Instruc- 
'S, Box 9048, 


INEXPENSIVE CATY CONVERTERS- 
IESCRAMBLERS- MICROWAVE AN- 
NNAS! Catalog $2.00, ACM, Box 
431, Walnut Creek, CA 94508. 


MICROWAVE equipment, Details, 
mp; GWE, P. O. Box 688, Greenwood, 


MICROWAVE RECEIVER SYSTEM. 
rite: "DEALERS WANTED" Dept. PS, 


.O. Box 4181 Scottsdale, AZ 85258 
602) 941-9395, 


‘Satellite TV] 


FOR THE HOME 


Sick of 
Network TV? 


|Our receiver lets you 
get over 75 channels 
[of television directly 
from earth-orbiting ca- 
ble TV satellitesl: 
HBO, Showtime, su- 
per stations, sports 
and movies. 


We don't just 
sell Information! 
We Manufacture 

yard installations, 


Hardware! We wrote the book. 
Constantly updated, our 94 Page technical 
information book and catalog gives you all 
the facts, Inexpensive dishes, feeds, tele- 
metry software, kits and more. Recommend- 

'ed reading by NASA, The Office 
of Consumer Affairs and quality 
companies like Rockwell/ 
Collins. Send $7.95 today! 
CALL 
24-hrs. C.O.D, Hotline 
(308) 339-7600 


SPACECOAST, 


RESEARCH CORPORATION © 
P.O. Box 442-B, Altamonte Spgs, FL 32701 


From offshore eit 
rigs, data links to 
hotels and back- 


VIDEO GAMES 


PAC-MAN, DEFENDER, STAR CASTLE, MOON 
CRESTA, PHOENIX, SCRAMBLE, GALAXIAN 
Now you wil win and have high score on these and other 
Popular Video Games with a new book by the Video Tech- 
Tics Co. This book shows al he pattems, ticks and maneu- 
vers allowing you to play for hours while saving money. A 
ustfor video game players Guaranteed. Send oniy 595 + 
1.50 postage 1o: Video Technica Co. Empire State Bulking, 
350 5th Avenue Suite 3308, New York. N.Y. 10001 


ORDER No. 


S] route ow 
PLATTSBURGH, M Y. 12901 
Tei: 1518) 561-4700. 


price list, Radio Shack, 175A N. Delsea 
Drive, Vineland, NJ 08360. 


A TAX DEDUCTION FOR YOUR TRS-80 
OR COMPARABLE COMPUTER! 
TO be used to teach computer pro- 


graming. A tax deductible receipt for 
the full value of the equipment donated 
Will be given. Please write to: Continen- 
tal High School Box 389, N. Main 


Street, Continental Ohio 45831, or call 
419-596-3871 or 419-596-3671. 


PERSONAL COMPUTER ABC'S. Sim. 
ified, "must have" reference manual 
or beginners. $2.00, FENCO-PS2, Box 
309, Bellevue, WA 98009. 


56 RECORDS, TAPES, etc. 


FREE CATALOGUE, 
Records. Nostalgia, 300 
ville. KY 40207. 


FREE CATALOGUE, 2500 Collectors 
Records, Nostalgia, 300 Chelsea, Louis- 
ville, KY 40207. 


SCWL™SUBLIMINAL 

“AUDIO TAPES"-positive self achieve- 
ment - eliminate weight, stress - gain health, 
confidence. Release ultimate subconscious 
abilities - discover total control of your life. 
Extraordinary popularity over hypnosis. Free 
brochure. university studies. MIDWEST 
RESEARCH, INC., 1755 Wiliams Lk. Rd.. 
Dept. 24, Pontiac, Michigan 48054. 


2500 Collectors 
Chelsea, Louis- 


57 MUSICAL INSTRUMENTS 


INTERNATIONAL Catalog valuable to 


makers, repairers of stringed instru- 
(imported woods, p accesso- 
‘ine German-made violins, vi- 


olas. cellos, basses and pows. Send 296 
for catalog, 10% Credit certificate will 
be enclosed, International Violin Com- 
Dept. JB. 4026 W. Belve- 
„ baltimore. MD 21215. 


Instrument Dis- 
America's most complete 
jor brand instruments and 
low, low prices. Send $3 
ign, (credited on first pur- 

, Dept. PS, P.O. Box 
iJ 07087. 


source of 
accessories 


59 IMPORT-EXPORT 


+2500 'Fast-Sellers." Free Brochures! 
Balirightco, Box 91309-X2, Cleveland 
Ohio 44101. 


60 BUSINESS 


OPPORTUNITIES 


BELTS And Buckles, Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wil Bi 
its. Complete dealer si 
100. Anchor, Box 306: BP: 

ence, RI 02911. 


$92.00 FROM Square Foot Plywood 
[Huge Demand). Revealing Proof 25e 
(Refundable), Woodwins, Bridgewater, 
MA 02324. 


SYNTHETIC OIL DEALERS Needed. 
Exciting Products & Opportunities. Make 
More Spare Time Than in Present Busi- 
ness or Job. Call: 800-835-3342. 


MAILORDER Opportunity! Start pro- 
fiable home business without expe 
ience or capital. Information free. Mail 
Order Associates, Dept, 631, Montvale, 
NJ 07645. 


MAKE $2,000.00 Monthly Spare Time, 
Unique proven enterprise. selling 
No capital to start. Free brochure. Ka: 
builder. Box 1132-PK, Indianapolis, IN 


BUMPER Sticker Printing Device. 
Cheap. Simple, Portable. Free detail 
Bumper, POB 22791(LLD), Tampa, FL 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. Free 
information: Dasher, Box 548, 
ville, Texas 75979. 


GOLD Foil Printing For 


Wood- 


Free Deti Gold Magic, POB 

986 (LLC) FL 33623. 

MAKE rubber stamps. Highly prof- 
itable business. Free Details. Stamp 
Magic, PO Box 22809 (LLC), Tampa, 
FL 33822. 


PREPARE Tax Returns - Policeman 
Albert Myers made $2,000 his very first 
season. Train at home. VA Approved. 
National Tax School, Monsey 1BP, NY 
10952. 

, RICHES?? 
tisements 
Ponderosa, 
89513. 


$25,000 LOANS: Interest Free! Get 
credit cards, signature loans, more! Free 
Report! Blueprints, S2, LaGrangeville, 
NY 12540, 


BATTERY MANUFACTURING SEC- 
RETSI! Free details. Ey Box 365, 
Bogota, NJ 07603. 


IP-OFFS?? 1235 adver- 
investigated. Information. 
Box 5624-PS1, Reno, NV 


VITAMIN POWER . . . Buy direct from 
factory. Build steady, repeat order, high 
profit business. Distribute 200 highest 
quality natural nutritional supplements. 
"This is not a multi-level sales deal, For 
catalog and confidential distributors 
price list write: Vitamin Power, Dept. 
Hs 588. Franklin Ave., Valley Stream, NY 
5; 


SOLAR Heating learned quickly at 
home! Free information, Empire School, 
Box 193, Rockville, IN 47872. 


2042 Unique Proven 
"Fabulous "unknown 
ion income. Haylings, Cai 
id, CA 92008. 


MAKE MONEY WOODWORKING - 
Easy profits making unusual gifts, nov- 
elties, Free details. Williams, 32N Titus, 
Glen Cove, NY 11542. 


COMPLETE money making mail order 
plan, 12.95. Money, POB 909-BO1, Wil- 
TO 05363-0909. 


MAILORDER! $10.00 Orders With 
$9.00 Profits, Free Details, Wesley Jack- 
[UN Lad 46-4, Bonners’ Ferry, idaho 


NEW Discovery in Battery Recondi- 


tioning, Eighteen Months, Guarantee 
Means "Big Profits Fast," Electoan, 
7415 Gable Drive, Little Rock, AR 


7221 


PART-TIME Distributors, Ability To 
Inspire Others, High Income, Merchan: 
dise Drop Shipped. Free Details. WATER- 
PURE, Box 95283-P, Atlanta, GA 30347, 


EXTRA income giving away samples, 
No investment, Send Martin, 
Box 720038, Atlanta, Ga 30328. 


PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 1014, Jupiter, Florida 33458. 


REPAIR HYDRAULIC JACKS—Fr: 
details. Hydraulic Parts Supply, Dept. S. 
Box 4157, Brownsville, TX 78520. 


PERSONAL Business Loans No Col- 
lateral Write: GELCO, Box 34293G, In- 
IN 46234, 


SPARE time fortune in Vinyl Repa 
Hugh demand creates exceptional prof- 
its. We supply everything. Details free, 

036 Montrose, Chicago 60618. 


WIN at Dice! 582 to 1 odds your fi 


WE make $2,000.00 month working 
10 hours week. So can you. Detail 


sample, $2.00, Colortex “Corporation, 
Box 83228(S), Oklahoma City, OK 
73148. 

SENSATIONAL New Business Creates 


Wealth The Smart Way! Opportunity 
Manual Of The Year, Free Information, 
Diversified, Box 41201PS-2, Brecks- 
ville, OH 44141, 


MAKE your fortune in computi 
report tells how. Seabird. Pre 
461M, Lexington, MA 02173, 


'ORTUNE in mailorder selling infor- 
mation everybody needs. We tell you 
how, Eldee, Box 1831, Cornwall, On- 
tarió K6H 6N6. 


Free 
Box 


vor! Free Proof, Baker, Box 196B, 
Brooklyn, NY 11218. 

PLASTERCRAFT! Moneymaking home 
business. Details, Mailway, 24949-EF1, 
Nashville, TN 37202. 

VENDING Machine. No selling. Routes 
earn amazing profits, Big Catalogue 


Free. Parkway, Corporation, 1930PSB 
Greenspring Drive, Timonium, Maryland 


BARGAINS! BUY WHOLESALE AND 
BELOW! Name Brands, Appliances, Fur- 


niture, Sports Equipment, Televisions. 
Watches, Jewelry, Tools, 
Surplus. Thousands Mor 


Bargainhun 


Free Details. Write Today: 
30-B, Holland, 


ers Opportunities, Box 
Michigan 49423. 


55 ELECTRONICS, 


STEREO, HI-FI 
LINEARS -Send Stamp For Details - 


Matco Electronics - Box 316D - Cadil- 
ac. MI 49601 


LINEAR PLANS, 
free catalog. “SKIPPI 
>aradise, CA 95969. 


RGAN & PIANO KITS 


WORLD FAMOUS inst- 
ruments you bulld your- 
self. Save up to 2/3! Mod- 
ular concept - add new features as 
desired. No obsolescence. Free 
literature - Specify Piano or Organ, 
WERSI electronics, . Dept. M20 


Box 5318 , Lancaster, PA 17601 


VIOLIN, Guitar, Banjo, Mandolin 
Making Materials.’ Accessories, Books, 
Plano Tuning Kits. Catalog $1.00, Inter 
national Luthiers Supply, Box 15444, 
Tulsa, OK 74112, 


57A MUSICAL 


INSTRUCTION 


LAY MUSIC BETTER through un- 
derstanding Chords as used to create 
"musical ideas". FREE INFORMATION 
- Music Learning Systems Publishing, 
(12S). RD3. Box 142, Olean, NY 


CLASSICAL Guitar-America's fore- 
most quarterly. Sample $3.00 informa- 
tion free. Guitar & Lute, 
manu, Honolulu, HI 9681 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School 17050 Telfer 
Drive. Morgan Hill, CA 9503' 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses. 92-P 
Brighton 11th, Brooklyn, NY 11235. 


GET RICHI! Secret law smashes debts 
brings cash and credit! Details FREE! 
WealthKit-S, Billings, NY 12510. 


FREE SUBSCRIPTION’ To mon- 
evmaking and home business Opportunity 
magazine ... Write: Free Subscription, 
72508 Berea Road. Winston, GA 30187. 


FANTASTIC home wholesaling oppor- 
tunities - IMMEDIATE PROFITS! Free 
Details. Terlaine Enterprises, PS-2, 3009 
Brookwood Rd., Ellicott City, MD 21043. 


PROJECTION TV .. , Make $200.00 + 
per evening assembling Projectors . . . 
Easy ,'. Results equal to $2,500 pro- 
jectors'.'. . Your total cost less than 
$15.00 .. . PLANS, LENS & Dealers 
information $14.00 ^. . Macrocomaftx, 
Washington ^ Crossing, | Pennsylvania 
18977. Creditcard orders 24 hours 215- 
136-2880. 


SELL SENSATIONAL LOW-COST PRE. 
ENTRY PROTECTOR for Automobil 
Buildings. Exceptional Distributor mar- 
gin. Northwest Electric, Ave. 3026, 
Mitchell, SD 57301. 


SELL Books By Mall. Profitable. Mus- 
grove-1B2, Altus, AR 72821. 


$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed!! Homework . . . 
Start Immediately . . . Paid Daily - 
Free Information /Application -. AHV, 
Box 1028-C2, Kalaheo, Hawali 96741. 


IMPORT-EXPORT opportunity. pro 
itable world-wide, mail order bùsi 

from home, without capital. We ship 
plan for no risk examination, Experience 


unnecessary, Free Report, Mellinger, 
Dept. R2692, Woodland” Hills, CA 


CONCRETE Block Machinery: Catalog 
$1.00. Route One, Box 95, Rapid City. 
South Dakota 57701 


START Your Ow 
ELING BUSINESS"! Free Details! 
262, Massapequi 


HOME REMO! 
Re- 
NY 


LEARN carpet cleaning. Details, Rich- 
ard's Reports, Box 677, Stony Brook, 
NY 11790. 


UNSURPASSED OPPORTUNITY! Form- 
er Shaklee President heads new organi- 
zation. Free information. Enhance. Box 
552-P, Fort Payne, Alabama 35967. 


TAKE Catalog Orders, We dropship 
2500 Best-selling. special lucts. 
Lowest below. wholesale prices. imme: 
diate delivery, Spectacular home busi- 
ness opportunity, Free Book, SMC, 6061 
De Soto Ave., Dept. 28-14, Woodland 
Hills, CA 9136) 
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CONVERT ELECTRIC CARS, your ga- 
rage. YOUR Customized Moneymakers! 
Free Report. 3E Engineering, Box 
19409-AN, San Diego, CA 92119. 


“DISTRIBUTORS, Immediate Cash Prof- 
its! Revolutionary Automotive Bargain. 
Free Details. Motaloy, Box 445782. 
Downey. CA 90241. 


62 EMPLOYMENT 


INFORMATION 


WEEK ON. WEEK OFF! Gulfcoast off- 
shore oilfields, Men. Women. Details 
35.00. UNCO, Box 17103, Pensacola, 
FL 32522. 


MONEY SECRETS 

HELP people and b 

ey, Easy home busines: 

its, No experience - own hours. Con. 

tinuous assistance. Free Details: DFC, 

Dept. 11-G-2, 1145 Reservoir Avenue, 
Cranston, Rhode Island 02920. 


FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. P. O. 
BOX 22791 (LL), TAMPA, FLA. 33622. 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time, Investment. knowledge or 
‘experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
protessionals. Unusual business opportunity. 


FREE: Complete illustrated literature 
BARTA, Box mesa — - 
Walnut Creek, Calif, 94597 


61 MONEYMAKING 


OPPORTUNITIES 
BUMPER Sticker Printing Devi 


Simple, Portable. Free Detai 
r, POB 22791 (LLC), Tampa, FL 


For Proft. Per- 
pencils, match- 
POB 


GOLD Foll Printing 
sonalize business cards, 
es. Free Details. Gold Magic, 
24986 (LLD), Tampa, FL 33623. 


7.40 DAILY Starting next week! 
d 20cts poststamp. Sbiapop, 


LEARN The Secrets of Repairing Junk 
Batteries, "Fabulous Profits 
Yestment: Apex Engineering. $454 Bolsa 


GET RICHI! Secret law smashes debts 
brings Cash credit! FREE report!! 
Weaithkit= S, Billings, NY 12510. —— 


Get 5 issues of pportunity 
Magazine! Increase your savings and 
spending power. Hundreds of ways to 
make extra money detailed monthly. 
Free! Write Opportunity. Dept, 726, 6 

N. Michigan, Chicago 60602 


MAKE FORTUNES! Making Perfume: 
Cologne: 


Details $1.00. Everlast, Bo: 
ota, New Jersey 07603. 


RETIRE EARLY! Seventeen sure-fire 


part-time opportunities. Details $4.50. 
Gilmin, 1362 Clough, Reno, Nevada 
89509. 

OPPORTUNI i! Find your million 


Im 
Wealthbuilder tells how. 
Free information. TMC Books, Box 53, 
Marblehead, Massachusetts 01945. 


FAMILY MONEYMAKER. Fifteen min- 

y yields cash and free meat for 
your table. No gimmicks. Details from 
Creative Concepts. 260 East 1100 North. 
Logan, UT 84321 


ARRELLS = MONEY!” Convert 
wooden barrells to attractive, useful 
boo PIA piana! LIC 
50€ handling. Guaranteed! Order to 
Barco, 480: nett #130, Bel 
laire, TX 77401. 


AUSTRALIA - New Zealand! 50,000 
jobs. Free transportation. Listings $3.00. 
Information 68 countries, Austco, Box 


712-F, Cypress, CA 90630. 
OVERSEAS . . . $20,000 - $60,000 +. 
Free Report! Employment, Box 29364- 


FB, Indianapolis, IN 4622 


FLORIDA, employment Info. latest 
classifieds of jobs, housing, and busi- 
ness opportunities, $2.00. FloriJobs, Box 
801, Merritt Island, FL 32952. 


CANADIAN CAREER OPPORTUNI- 

TIES- Ten Issues for $29.95- City News 
Company- Drawer 88- Syracuse, NY 
13206. 
GO TO SEA Men, Women GUIDE to 
High Pay Civilian Jobs, Ship and Shore. 
Write: Career Adventure Deedsco, Dept. 
1A, Box 3576, Daly City, CA 94015. 


62A HELP WANTED 


$180 Per Week Part Time at Home. 
Webster, America's foremost dictionary 
com peeds home workers to update 
local mailing lists. All ages, experience 
unnecessary. Call 1-716-842-6000 Ext. 


HEAR US OUTI Texas Refinery Corp. 
offers an opportunity for high income 
PLUS c onuses and fringe benefits 
in your area. Regardless of experience, 
Write: W, F. Sears, Pres., Box 711, Ft. 
Worth, TX 76101. 


ES 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside 
Avenue, Woodside, NY 11377. 


66 AGENTS WANTED 


ENJOY extra pay days without invest- 
ment or ris e orders for quality 
Mason Shoes from friends and neigh- 


bors. Immediate commissions, Write for 
free starter kit, Mason Shoes, K-643, 
WI SATTA. — 


Chippewa Fall: 


Y$ FREE SHOES! 


RETAIL VALUE OVER $45 


I'l show you how you 
can earn free shoes or boots for yourself 
PLUS up to $300 a month in extra in 

come, Show friends and neighbors h 

they can save $15 to $20 a pair on 
high quality shoes or boots. Selling kit 
free. Write: Gordon King, Hanover Shoe, 
Ine. Dept. 3266, Hanover, Pa. 17331 


68 REMAILING SERVICES 


PRIVACY. Confidential Mail Forward- 
ing/Receiving. Orlando Mail Drop, Box 
18039PS, Orlando, FL 32860, 


CALIFORNIA Address. 


Discreet Re- 


mailing — Confidential, $1.00. Longs, 
Box 629, Waterford, California 95386 
69A LOTTERIES 


WIN MILLIONS in Canadian lotteries 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS). Box 171, Station 
W. Toronto, Canada M6M 422. 


“MAKE IT RICH IN THE 1980'S” 
MAKE it rich in the 1980's, Proven 


secrets, free report shows how. IPS Re- 
ports, Dept. 
FL 33679. 


PS2, Box 10858, Tampa, 


Business, Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 
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BECOME AN INSTANT MILLIONAIRE. 
$Millions won monthly in Canadian Gov- 
ernment lotteries. Enter NOW. Free de- 
tails. Winfall Enterprises, Dept. P. Box 
554, Town of Mount Royal, Montreal, 
Quebec. Canada, H3P 3C7. 


PLAY STATE LOTTERY by mail, de- 
$1.00, LOTCO-NATIONAL, P.O. 
x 5706, Derwood, Md. 20855 


72 EDUCATION & 


INSTRUCTION 


DEGREES, Thesis Method. Brochure, 
Si, Nerth. Box 207, Springfteld, MO 


ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los Angeles, CA 90034. 


"JET/GAS TURBINE CAREERS!” 
Homestudy courses — theory, main- 
tenance, overhaul. AMERICAN JET 
SCHOOL, Dept. PS-3, Darby, Montana 
59829. (406) 349-2100. 


VETERINARY Assistant - Train at 
home for exciting animal-care career. 
Send for Free "Career Kit." North Amer- 
ican School of Animal Sciences, Dept. 
PCCCl, Newport Beach, CA 926 


DRAFTING is 
women. No previous experience or spe- 
cial talent needed. We train you at 
home in spare time. Get free facts 
Write: North American School of Draft. 
ing, Dept. PCCC1, 4500 Campus, New- 
port Beach, CA 93660. 

REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog.’ Approved for VÀ. 
Modern Auction Library "FREE" with 
enrollment 515-423-5242, Col, Gordon 

aylor PO. Box 949, Dept. 3 


73 CARTOONING, 


SIGN PAINTNG 
CARTOON for Fun and Money!!! Fri 


booklet! Cartoons, Box 40614B. D| 
troit, Michigan 48240. 


MODERN Cartooning Taught by M. 
Write for Free Brochure, Cartoones 
Box 263-CS, Branford, CT 06405. 


DETECTIVES 


FINGERPRINTING - exciting scie 
tific career, Home study course teach 
everything. Certificate on completioi 
Many openings: prepare now. Profe: 
sional Investigators Training Scho 
Dept. FP. P.O, Box 41256, Los Angele! 
CA 90041. 


LEARN 


Dowsing, Radies- 
thesia and E.S.P. Subjects. Free Ilus- 
trated Catalog. Courses and Equipment 
(Airmailed $2.00.) Established | 36 
Y Bruce Copen, Highfield, Danehill, 
Sussex, England RHi7 TEX. 


Radionics. 


Home Study. Bartending Traini 
G San Fernando Road, Glen 
91204, 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
iosuggestion. Box 24-A, Olympia, WA 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


COLLEGE Degree for work and life 
experience, Bachelor's, Master's, Doc- 
torate, Write or send resume. American 
National University, 3500 N. Central 

Dept. 333, Phoenix, AZ 85012. 
(602) 265-8657. 


WELDING TRAINING. Basic and Ad- 


vanced for Major Processes — Arc 
(Stick), MIG, TIG, Gas, Pipe pro- 
A non-profit school proved 
ible veterans. Accredited mem- 


bers NATTS. Approved Ohio 70-12-004 
HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 82, Troy, 
OH 45373. | 


COLLEGE DEGREES BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience, Fast, (614) 863-1791. Box 
13151-S2, Columbus, OH 43213. 


ELECTRONICS Home Study - Elec. 
tronics Courses $35.50 Each. Free Bro- 
chure. Box 19144, Fargo, ND 58107. 


FREE CATALOG! Self Hypnosis Tapes, 
Educational Systems. 14-S2, Brook- 
lane, Peekskill, NY 10566. 


CLOCK AND WATCH REPAIR books: 
Free catalog. North American, 
‘TTBOA, Fox River Grove, Illinois boot. 


CURIOUS? Facts about oil and gas. 
Formation to Production - Educational. 
$3.00. DJH, P.O. Box 517, Broken 
Arrow, OK 74012. 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors. Masters. Doc- 


Philosophy, y . Social 
Sciences. Free Prospectus. (Airmail $1 
refundable), College Registrar, Dept. 


104. BCM - Collegiate, London, WCIN 
3XX, Engla 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D. Free ro- 
vealing details. Counseling, Box 389 
PS2, Tustin, CA 92680. 


way to 
TER ERE 
memory: No memorization, no keywords. Release your 
Photographic memory. Learn "how" you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to 
INSTITUTE of ADVANCED THINKING 
-SPS VialaPaz. Pacific Palisades, CA 90272 


KENSINGTON UNIVERSITY - 
HIGHER EDUCATION degrees in Social 
Sciences, Business, Engineering and Edu- 
cation through independent study. Credit for 
[54 academic and experiential learning. 

aculy wil guide Bachelor, Master and Doc- 
toral candidates through completion of re- 
quirements without class attendance. In- 
Quire; Kensington University, 
312 E. Wilson Ave, Glendale, Ca 


DETECTIVE Profession, 
study; free tie-tack or 1i 
icate, future. Profession: 
Training School, 
41256. Los Angele: 


easy ho 
pe} pin, certi 
Investigato 
Dept. CB. P.O, Bi 
CA 90041. 


77 LOANS BY MAIL 


$500.00 


$50,000.00, No collateral, Bad credi 
no problem!!! Write: GELCO Financi 
Services, Box 34293-A, Indianapolis 
IN 46234. 


IMMEDIATE Loans to deserving in| 
di refused elsewhere. 


Brooklyn, NY 11235. 


QUICK MAILOANS! Free applicatio 


rushed! Lenco, Box 724 
ville, Oregon, 97128. 


QUICK | sCashs 
Write: Elite, Box 
New York 11563. 


BORROW FROM HOME! Anyone 
(Guaranteed |. For Information Showin, 
Where And How. FSC, Box 30911-C| 
Billings, MT 59101. 


-P13, McMinn: 


Signature Loi 
454-PS, Lvnbrook| 


BORROW $25,000 "overnight." Ai 

Keep indefinitely! Free Repo 
Research, Box 29070-FB, In- 
dianapolis, Indiana 46229. 


BORROW $25,000 Without Interest 
Credit, Cards, Box 696-PS, Norwalk 
CT 06856-0696, 


ARAB BUSINESSMEN | Have Mene 
To Buy & Invest. Top Finders Fees Pal 
Int. MiddleEast Assoc., 2-82PS1, 8291| 
Flaxman, Huntington Beach, CA 93646. 
BORROW By Mail! Free Details! MBG- 
PS182, Box 2298, Sandusky, OH 44870, 


BORROW BY MAIL! $1,000 - $25 
000. Bad credit? Refused elsewhere? 
Write: Worldwide, Box 27191-PS6, At- 
lanta, GÀ 30317. 


BORROW $3 
All eligible. Repay anytime. 
tails, Infohouse, Box 1004- 
York, NY 10003: 


BORROW $125,000 EVEN 
FUSED ELSEWHERE. No irimmici 
Box 1146-PS-2, Lawrenceville, 
30245. 


00 without interest! 
Free de- 
S2, New 


BORROW FROM HOME 

ANY amount, any worthwhile pur- 
pose, within 30 days, Competitive Rates. 
Also, you can earn substantial income 
as a Money Agent No experience, - own 
hours, National Company to assist every 
wav possible, No Gimmicks! Free Details: 
DFC, Dept. 11-C-2, 1145 Reservoir 
Avenue, Cranston, Rhode Island 02920. 


78 WINEMAKING 


WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies. Semplex, 
P.O. Box 12276H, Minneapolis, MN 
55412-0216. 


FREE Encyclopedia Winemaking Beer- 
making Supplies, Equipment, Ingredients, 
handling, Vynox, 

ter, NY 14615. 
WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service, Large Selection. 
Kraus, Box 7850-N. independence, MO 


WINEMAKERS - BEERMAKERS — 
Fresh Stocks. Fast Service. Free Cata- 
log. O'Brien's, Box 284A. Wayne, IL 


60i84. 

WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog, Equipment 
Supplies. “Continental, Box 68016-PS, 


Indianapolis, IN 46268. 


IREE BEERMAKING BOOK plus cata: 
Finest equipment, Ingredients, One- 
Service. Fully guaranteed. SPI, Box 
-8, Chapel Hill, NC 27514. 


IEERMAKING SUPPLIES - Quality 
ction, free price list. Brew It Your- 
l. Dept. PS, Box 121, Freeport, Ili- 
i, 61032. 


'REE "All About Beer" newspaper 
beer drinkers and home brewers, 
wine and beer supply list. Fermen- 
s Cellar, Suite A, 6938 Daneby, In- 
apolis, IN 46220: 


land, California 94604, 


BUY IT WHOLESALE 


IREPAIR PARTS for chainsaws, lawn- 
wers and small engines combine top 
lity and low prices. Shop tools. Guar- 
cd. FREE. CATALOG. For special 
ler information also give tax no. and 
pany name. Repair Parts, Dept. 
814, Box 10308, Erie, PA 16515. 


400,000 BARGAINS Below Wholesale 
ny Free! Liquidations . . . Closeout: 
. Job Lots . . . Single Samples. Fre 
ils. Worldwide Bargainhunters, Box 
-B. Holland, MI 49423. 


PARTS: chainsaw, snowmobile, mo- 

le, small engines. Energy saving 
EE WHOLESALE CATALOG! 
Box 157PS6, 


nufacturer's Supply, 
rchester, WI 54425. 


RUBBER STAMPS & 
OFFICE SUPPLIES 


COMPLETE Information on Rubber 
amp and Engraving business, Custom 
inters Supply, Box 211-PS, Spring- 
ld, MO 65806, 


4 PRINTING SERVICES 


Addressed Labels, 
5986 


3,000 GUMMED, 
.00. Write: Overlin Enterprises. 
nyon Trail, Elizabeth, CO 80107. 


5 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing Press. 
Direct From Factory. 
log and Samples to: 
DS, Meriden, CT 


36A 


HYPNOTISM 


FREE Hypnotism, Sleep Learning 
‘yblication DLP, Box 487, Anaheim, CA 


FR E Hypnotism, Self-Hypnosis, Sleep 
earning Catalog! Drawer PS400, Ruid- 
, NM 88345. 


18 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. 
fold Teeth, Rings, Diamonds, Watches, 
lilver, Platinum, Mail Articles Today 
Tee gift with' Information. Chicago 
iold & Precious Metals, 6 E. Monroe, 
dept. 657, Chicago 60603, 


et pockets. 


Carry Glasses, Pen or Pencil 
in this easy-to-reach 


End the nuisance (and expense) of glasses falling out of your 
pocket when you bend down; of misplacing glasses when you 
need them most. Or, not having pencil or pen hi 
want t. End bulging pockets, too — or ink-stained shirt and jack- 


Handy quick-draw belt holster will carry your glasses and pen 
at the ready, and out of the way, right on your belt. Especially 
ned for every size or shape 
i Tor easy in and out ca 
ther grained plast-o- -hide Tor long wear. Lined inside to 
protect and clean lenses. 

A lifetime value at oni 
Residents of AZ, CA, Ci 
cable sales tax. To order, send check or money 

TMM HOLSTER, Dept. pS022 


Box 9569, Church St. Sta., New York, N.Y. 10249 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books. 
Tools, Materials, Free logs. North 
American, Box TT-HO. Fox River Grove, 
IL 60021. 


90 GIFTS 


PEN-WATCH, Silvertone $9.95, gold- 
tone $11.95, ($2.50) Airmail,” Choi, 
31A, Haven Št., 8/F, Hong Kong. 


91 OF INTEREST TO ALL 


VISA Card!! No Credit Check, Sase to: 
Credit Consultants-PS, 2101 Delamo, 
Bakersfield, CA 93305. 


MESSIAH PROMISED LIFE TO THE 
IMER. Send for your free 
The Psychology of Purity & 
to: Schizophrenics interna- 
.0. Box 50456, Ft. Worth, TX 


INCOME TAX. Federal State and 
Canadian returns prepared by former tax 
department employee, Free details: Half 
Price Tax Ltd. Box 385, Station A, Tor- 
onto, Canada M5W 1C2 


GOLD Coin: $50.00 Silver Necklace: 
$25.00. Nation, PS, Fairfield, IL 62837. 

HOT ITEMS How-to Books, Gifts, Spe- 
gialties, Guarantees. $1.00 Refundable 
Soegrierie R-3-B-655, Kettle Falls, WA 


NEED CREDIT? Get Visa, Master 
Charge Card ith no credit check 
Guaranteed! It's simple. Legal. Plus 


other credit secrets, FREE details! Send 
S.A.S.E. to: Inflation Reports, PS-I. 
P.O. Hox 60148, Los Angeles, CA 
90060. 


ATTENTION INVENTORS! 
CAN YOUR INVENTION BE MADE OF PLASTIC? 
IF SO, OUR CUSTOM INJECTION MOLDING 
COMPANY CAN HELP YOU PRODUCE AND 
MARKET IT. WE CAN HELP YOU CONVERT 
YOUR PRODUCT OR IDEA INTO CASH. FOR 
MORE INFORMATION WRITE TO: 

AL-KO PRODUCTS, INC. 
P.O. BOX 602 
TROY, MICHIGAN 48099 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


tric: 


$9.95. Solar Elec- 
‘penn Centre Plaza, 


trie, ‘Quakertown, 
PA 18951. 
94 FOR INVENTORS 


IDEAS, INVENTIONS 


PS. 
INVENTION MARKETING, INC. 
701 Smithfield Street 
Pittsburgh, PA 15222. 


SELF-Patenting Manual, Free Details. 
1051 Clinton Street, Buffalo, NY 14206, 
(716) 856-8029. 


REGISTERED 
Applications and Searches. Mai 
FREE Preliminary Review Of 
closure. Box 392PS. Millwood, 
York 10546. 


New 


PATENT IT ECONOMICALLY! Write 
N, Rainer, 2008 Fondulac Rd., Richmond, 


HOLSTER 


when you 


pleases {sun glasses, too), 


rrying and removal. 


$2.98, ion Tm ponge & fand 
“IL NY. PA, WI add appl 
order to: 


INVENTORS: Free information on of- 
fering your invention for sale. Kessler 
Sales Corporation, C-7-FI, Fremont, OH 


NONPROFIT foundation helps inven- 
tors. Widest range services. Free 
recording forms. Free evaluation, Af- 
filiated ‘Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909. 


$sssss 

CASH FINDERS FEE ROYALTY 
INVENTIONS Molds Formulas. Sldeas, 
1518 N. 13 Ave. Suite P2, Phoenix, 
AZ 85021. 


SECURITY AT LAST For automatic 
garage doors. Remote control guaranteed 
secure. Information free. "SAFE-LOC.'" 
P.Q Hox PS487, Waupaca, WI 54981- 


ORNAMENTAL Iron design: 
1600 beautiful practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South 3200 West, 
P.O. Box 20005-S, Salt Lake City, UT 
84120-000. 


COLLEGE Students! — Improve your 
grades! —Termpaper catalog —306 
pages —10.278 titles —Rush $1.00 


HOW to market your invention your- 
self with my proven success plan! Mar- 
keting Services, Box 13502, Phoenix, 
AZ 85002. 


95 INVENTIONS WANTED 


LEARN how to offer your invention 
for sale or license, Free Booklet 
Outlines procedures, royalty rates, re- 
quirements, Kessler s Corporation, 
C-7-IW, Fremont, OH 43420. 


CASH INI Monroe's bu 
able ide Free informat 
tions! Write now! 
Oregon #305A, Cincinni 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 
Disclosure registration. Polential cash or royalties 
from manufacturers seeking new ideas. For free in- 
lormation on how to register your ideas. Call or Write 


Amet n Inventors Corp. 
59 Interstate Dr. Dept PS. 
West Springfield, MA 01089 (413) 737-5376 
A Fee Based Marketing Company 


your profit- 

applica- 
No obligation, 380 
i, OH 4521 


96 PATENTS FOR SALE 


PATENT for sale - Odorless toilet with 
prototype or party to finance manufac- 
ture of same. D. Arnold, 111 Sorrento 
Dr., Holland, MI 49423. 


98 WEARING APPAREL 


SAVE! Men's Big & Tall Western Shirt 
Sales, Get your free sales bulletin, Call 
now toll free 800/227-1476, Or write: 
Big Guy Western, 3095 Kerner, San Ra- 
facl, CA 94901. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Box 
191. Norwood, MA 02062. 


WE BUY DIAMONDS, G 


. Silver, 
Platinum, jewelry. Send articles today 
for highest cash by return mail. THE 


DIAMOND BOUTIQUE, 
Anson, TX 79501. 


P.O. Box 111, 


SCRAP SILVER CONTACTS, FORK- 
LIFT CONTACTS, STERLING, Silver 
Solder, Gold Plated. Robert Leszczak, 
652 Myrtle St., Elizabeth, NJ 07202. 


102 TREASURE FINDERS, 
METAL DETECTORS 


GOLD, SILVER, coins, relics - Find 
with unique patented treasure finder 
units - None better, low prices: Free 
information, write: Techna, Dept, Cl, 
11900 Montana Avenue, El Paso, Texas 
9935. 


FIND old coins. 
gets. New patented 
vice. Free catalog. Gardiner. 
Tth Ave., Phoenix, AZ 85013. 


jewelry, gold nug- 
revolutionary de- 
AT29L N. 


Locate from a LONG DISTANCE 


ud FREE INFORMATIVE BROCHURE 
= RESEARCH PRODUCTS 


Box EIIE TAMPA, FLORIDA 33688 


105 MISCELLANEOUS 


VACUUM CLEANERS “DIRECT.” 

NEW Rainbow $299.95, Filter Queen, 
Compact, Kirby. Details: ABC Vacuum 
Warehouse, 7021 Burnet-PS, Austin, 
Texas 78757. 


(Refundable!) —Research, Box 25918Q. 
Los Angeles, 90025. (213)477-8226. 


FREE BOOK. Prophet El 
Before Christ. Megiddo M. 


14819. 


THIS 1S IT, Win at the horsetrack 
almost every time. Scientific handicap 
method "guaranteed or money back, 
$9.95. Enhance, P.O. Box 62, Wanaque, 
NI 07465. 


705A BETTER HEALTH 


COME Alive! Be Stronger; 


039-59. 
Bridges, Box 4413P, Hollyw FL 
33083. 


NATURAL Soles. Water-filled insoles 
will cushion and massage your tired 
feet, giving you absolute comfort. $4.95 


pair. 2 pairs $895, postpaid. Kc 
shoe "size, mei women's. 
11135PS "MeClumpha, Plymouth, 
48170, 

106 PERSONAL 

BECOME An Ordained Minister, 
Spread God Word. Free Information. 


World Church, Box 734, Goodlettsville, 
TN 37072. 

ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Sei 
vices available. Omnidenominational, 
Free Details, Acquarian Church, 432-PS 
PCH, Hermosa Beach, Ca 90254, 


INVESTIGATORS, Latest Electronic 
Aids. Literature, $1.00. Clifton, Box 
220-A, Miami, Florida 33168, 


AMAZING WILLARD, WATER Scen, On 
lis. P.O, Box 


Minutes" Free Dei 
, Oak Lawn, IL 60454. 


PHOTO ID. 


Sealed in pla: 
states, provinces. 24-hours, Guaranteed. 
Free birth certificate, Send $6.00 (2/ 
$10.00), photo, name, address, height, 
weight, ‘hair, eyes, birthdate, Cardinal 
Box 5200-457, Jacksonville, Florida 


JOIN The MUGGABLE Club and meet 
Huggables. Send $3 and Sase for details, 
POB 385, Wrightwood, CA 92397. 

SIMPLE SECRET TO HAPPINESS. Beat 
problems. $2.00 to FHEC, Box 11186, 
Honolulu, HI 96828. 


ERSITY DEGREES BY MAIL. Le- 
inexpensive, Free reveali 
Counseling, Box 389-SP2, Tu: 


ATION, 
"Forest Lake, MN 35023-0189 


CREDIT 


CARDS 
MASTERCARD/VISA 
APPROVAL GUARANTEED FREE DETAILS 
ACTION CHARGE 
54 CROWNVIEW e BOX 854 
DEPT. PS2, MT. VERNON, IL 62864 


107 


HUGE SAVINGS, 
Free Trial. 

Terms _ Arranged. 

Rockford. IL 61104. 


HEARING AIDS 


PRICE CATALOG FREE! 
SUPER SAVINGS! Newest. Finest. 
All types. Buy DIRECT & save up 

l to HALF! No salesmen. Sold by 

PAIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 

I Dept. PS-2D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 

V Not sold in California. 


HEARING AIDS 


Eliminate dealer 
Batteries whole- 
Lloyds-PSC, 
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MOTORCYCLING 


By RAY HILL 


Technology and turbochargers 


In the motorcycling world, competition for 
those shrinking discretionary dollars is at 
an all-time high. Manufacturers know that 
to attract buyers they must not only offer 
attractively designed machines but mo- 
torcycles that are technically advanced, as 
well. With each maker trying to outdo the 
other, the buyer ends up the winner 
because he has so much to choose from. 
Here's a quick look at some of the high- 
lights for 1982. 

Yamaha. The biggest surprise is Yama- 
ha's 650 turbo. The world's smallest tur- 
bocharger, a Mitsubishi TC03-06A, pro- 
vides seven psi of boost to the four-cylin- 
der DOHC air-cooled power plant. The tur- 
bine is only 39 millimeters in diameter, 10 
millimeters smaller than the one Honda 
uses in its CX500 Turbo. Unlike the Honda, 
which uses fuel injection, the Yamaha 
uses four carburetors. 


Yamaha claims that turbo lag has been 
virtually eliminated. With all turbo- 
charged motorcycles to date, there is a 
short delay between the time you open 
the throttle and when the turbo begins to 
spin faster. On the street, this means, 
especially at lower speeds, that throttle 
response is not as immediate as it is with 
conventional motorcycles. 

Detonation can be a problem with tur- 
bocharging, too—especially with today's 
lower-octane fuels. To solve this problem, 
the electronic ignition system has a sen- 
sor at the front of the engine to detect the 
first signs of knocking. It then retards the 
spark until the knocking stops. With this. 
system, Yamaha engineers claim, the 
ignition advance can be kept at the opti- 
mum setting for maximum torque without 
detonation. At press time, the bike was 
expected to be available around March. 

Also in Yamaha's 1982 lineup is a new 
liquid-cooled V-twin DOHC street bike— 
the Vision XZ550 (see photo). It uses four- 
valve heads and two down-draft carbure- 
tors for maximum intake and exhaust effi- 
ciency. Shaft-driven, the Vision has mono- 
Shock rear suspension and is aimed at the 
sporting rider. 
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Other highlights: the XT550, a single- 
cylinder DOHC four-valver that uses two 
carburetors; street bikes with adjustable 
handlebars; bikes with liquid-crystal-dis- 
play speedometers and tachometers; 
two-stroke motocross bikes with a valve 
that automatically raises and lowers the 
height of the exhaust port to provide good 
low-rpm as well as high-rpm power. 

On display at Yamaha's new-model 
show was a 49-cc liquid-cooled street 
bike. The little two-wheeler is not listed in 
Yamaha's 1982 new-model lineup, how- 
ever. Apparently it was there to gauge 
dealer response. If enough dealers like it, 
Yamaha might consider marketing it in 
this country. 

Honda. The V45 Sabre is Honda's sur- 
prising new entry in the 750 class. The 
shaft-driven Sabre has a liquid-cooled, V- 
twin DOHC engine. It uses four valves per 
cylinder, has a 10.5:1 compression ratio, 
and Honda says it cranks out 80 horse- 
power. 

The Sabre is aimed primarily at that 
segment of the market cornered by Yama- 
ha's 750 Seca, introduced last year. As 
with the Seca, the Honda has anti-dive 
front suspension and makes extensive 
use of liquid-crystal-display readouts. 
LCD'stell you the fuel level and water tem- 
perature. They are also used for the trip 
meter and digital clock-timer, among oth- 
er things. Handlebars are adjustable. And 
the rear suspension is Honda's single- 
shock Pro-Link. 

Another new street bike is the Ascot. 
This little beauty uses a 500-cc single-cyl- 
inder power plant based on Honda's pop- 
ular XR four-valve SOHC four-stroke dirt- 
bike engine. This motorcycle should be 
extremely popular among those who like 
the torque and power characteristics that 
only a big-displacement single-cylinder 
engine can give. 

Other Honda highlights: the CX500 Tur- 
bo [Turbo Cycle," PS, Nov. '81] and the 
Gold Wing Aspencade, with such goodies 
as a 40-channel CB radio, color-coordinat- 
ed detachable travel trunk, and an on- 
board push-button-controlled air com- 
pressor that can be used to adjust front- 
and rear-suspension pressure while 
riding. Honda's popular 400 Hawk has 
been made into a 450 this year. 

For the youngsters there's the MB5, a 
49-cc two-stroke street bike with a 10,500- 
rpm redline. It’s not much heavier than a 
moped, but handles better, and stops 
quicker because it has a front disc brake. 
It's also considerably faster, with a top 
speed of around 50 mph. 

Suzuki. Topping Suzuki's new-bike list 
is the Katana GS-1000SZ. A radically 
styled machine, the Katana looks like a 


motorcycle for Darth Vader. The Katana 
uses a debored and slightly modified ver- 
sion of the awesomely powerful GS-1100 
engine. So its power, acceleration, and 
top-speed capabilities should be similarto 
those of the 1100. That means quarter- 
mile times in the low 11-second range at 
around 120 mph, and a top-speed capabil- 
ity of 140 mph or better. 

Other highlights: a shaft-driven touring 
version of the popular chain-driven 
GS1100, a 250 two-stroke water-cooled 
motocrosser with twin radiators, and sev- 
eral dirt bikes with Suzuki's single-shock 
Full-Floater rear suspension. 

There continue to be rumors of a Suzuki 
V4 to be introduced soon. But at press 
time only the rumors, no V4's, existed. 


Kawasaki. Last year's GPz550 immedi- 
ately became the favorite in the 550 sport- 
ing class. This year's GPz550 (see photo) 
weighs eight pounds less, has single- 
shock Uni-Trak rear suspension, bigger 
carburetors (more horsepower), and, ac- 
cording to Kawasaki, different brake-pad 
material for improved braking. That's 
interesting, considering that last year's 
GPz already had outstanding brakes. 

A more complete report on Kawasaki's 
1982 lineup will appear in a future issue. 


New sticky street tires 


For the past several years, Dunlop K81 
tires have been the choice of many sport- 
ing street riders. The same was true at the 
race track: If you couldn't run racing 
slicks, K81's were the hot setup. Now Dun- 
lop has introduced the K291S Sport 
Elite. 

Unlike the K81, which has only one 
tread design, the 291 uses one tread pat- 
tern for the front tire and another for the 
rear. | haven't tried the 291's, but l've 
talked to racers and sporting street riders 
who have. All agree the 291's are as good 
as or better than K81's. 

The 291 tread compound is slightly soft- 
er than the one used in the K81R (which 
offers outstanding traction at severe lean 
angles), so it should stick a little better. 
The 291's also come in a wider variety of 
sizes. 

A cross section of the 291 tread reveals 
that it is rounder and less triangular than a 
cross section of K81 tread. This means the 
transition from vertical to maximum lean 
angles is smoother. 

If you like good, predictable traction 
when you're heeled way over on back- 
road turns, you might want to try a set of 
291's. Don't expect exceptionally long life 
from these tires, of course. Soft tires wear 
faster than hard tires. But they also make 
sport riding more fun. [5] 
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That Cigarette Smoking Is Dangerous to Your Health 
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